CDIVIPlJTEHS'' 

lYlILITflBV  TRflIIXlUG 


fl  RESEARCH  PAPER 


BV: 

gfGEWE  T.  SHEHRDW,  USA 
oCDEDWEE  IliiFAWTRV 
^ICAE  RESEARCH  EELJ_Dt!) 


DlSTRIBUliON  STATEMENT  A 

Appioved  tor  public  telcas*; 
DistiLbution  Ualimittd 


-^^'D  D C 


(i;  . 


'vi 


JUN  30  1977  jljl 


L 


\BSIK  \(  I OI  DISSKKI  MION 


An  I'xamination  o(  the  Manpower  and  Personnel 
Implieations  Fmerginp  from  the  Instructional 
I'se  ol  Computers  by  the  Military  Services 

I he  militar\  seruccs  have  been  developing  wavs  ol  iisnig  the  eompmer  to  assist  in 
the  training  ol  then  personnel  since  1454  B\  the  niid-l960s  the  leasibilitv  ol  eompii- 
ler-siipporled  mslruetion  was  accepted;  vet  considerahle  testing  is  still  needed  to  es- 
tablish Its  cosi-ellecliveness. 

I he  mcieased  use  ol  computer-based  inslruetion  will  have  a sigmlicant  ellect  on  the 
human  side  ol  the  Army  its  manpower  and  personnel  systems  ( ertainlv,  user  at- 
titudes towaid  computer  systems  will  havea  tellingellect  on  the  miplementingol  these 
systems 

I he  impact  ol  compuler-hased  instruction  on  military  manpower  and  personnel 
management  was  examined,  locusing  on  the  cross-lunctional  dimensions  ol  inlorma- 
tion  teehnologv  and  personnel  management  1 he  primary  data  were  collected  bv  ( 1 1 
gathering  statistieal  data  at  5b  military  training  and  education  installations  that  use 
computers  lor  inslriietional  purposes.  (2)  conducting  personal  interviews  with  42 
selected  stall  olticials  using  a structured  interview  guide,  and  (5)  administering  a 
qiiesiionnaire  to  404  instruetor  personnel  at  21  military  installations 

I he  data  Irom  the  statistical  survey  presented  the  most  accurate  assessment  that  has 
been  made  ol  the  progress  ol  the  military  services  toward  greater  instructional  com- 
puter use  Measuieinents  ol  the  extent  ol  computer  use  revealed  that  the  \rim  leads 
the  other  services  in  loin  ol  Ihe  live  areas  measured 

I >ala  Irom  Ihe  stall  mierviews  and  ihe  instructor  questionnaire  were  used  in  a eom- 
plementary  mannei  to  produce  Ihe  other  lindings  I he  responses  to  ihese  two  suivevs 
indicated  that  some  lorm  ol  computer-based  iraimng  isexpecled  to  be  prevalent  in  the 
l4K0s  ! he  driving  lorces  that  might  cause  a sigmlicant  shill  toward  increased  use  ol 
computers  are  cosl-elleeliveness.  heller  |ob  perlormanee.  and  even  higher  siudeni 
achievement  In  conliasl.  it  was  lound  that  the  hariieis  to  computer-based  insiiuelion 
aie  thought  to  be  Ihe  high  conversion  costs,  Ihe  lack  ol  a cleat  decision  lo  implement 
such  systems  now,  and  a resistant  orgam/ational  climate 

It  was  deleimmed  liom  Ihe  research  that  mililarv  siudeiils  are  lavoiahiv  ilisposed 
toward  eompulei-based  training  It  was  lound  lhat  insiruelional  computer  use  lediices 
training  lime  by  about  percent  by  virtue  ol  its  sell  paced  nature  and  Ihe  eonstnetion 
ol  lesson  malerial  as  conventional  lesson  plans  aie  reoriented  and  eonverled  lo  Ihe 
compulei 

Mililaiy  inslriiclors'  alliludcs  toward  compuler-hased  insiriielion  were  lound  lo  he 
positive  Ihe  insiiuclor  loi  eompulcr-siipporled  eoiiises  will  lake  on  a new  lole  ami 
will  teach  in  a dillereni  manner  n the  liiiiiie  As  the  compulei  perlorms  the  more  loii- 
II lie  insiruelional  tasks,  the  mslrii.  toi  is  tree  to  woik  with  studenlsas  luloi,  coiinseloi, 
and  molivaloi  on  a one-lo-one  basis  With  the  applicalion  ol  machines  eoiiipu- 
lers  the  iiisliuelional  pioeess  is  less  laboi  intensive,  and  lewei  instiuclois  aie 
needed 

On  Ihe  basis  ol  the  leseareh,  it  was  deleimmed  that  the  inliodiielion  ol  computeis 
inlo  insiiuclioiial  progiams  necessitates  changes  in  the  organi/alioiial  slrueliiie  ol  the 
Iraimng  systems  I acuity  members  will  require  less  control  because  Ihev  will  be 
responding  lo  individual  students'  demands  1 his  new  breed  ol  instruetor  will  require 
special  personnel  managciiieni  practices  lo  insure  optimum  use  ol  costly  and  scarce 
resources  I or  piopei  managemeiil  ol  these  insiruelors,  they  should  be  idenlilied  by  a 
unique  skill  ideiitilicr  l urlher,  it  was  established  bv  the  reseaich  data  that  ptesent  m- 


slniilot  pciliiiniancc  sta  tula  ids  and  stallnif;  cnicna  will  nn  Inrificr  he  applicahlc  w Inn 
the  nnlilar\  mtmccs  change  lo  gtealei  use  ol  eompulet-ha'-ed  insiiuelinnal  svsienis 
I he  reveareh  data  supports  the  eontlusion  that  there  is  a trend  toward  inoie  sen 
trali/ation  ol  training  nianagenient  at  all  levels  Irom  the  Arms's  training  eoinmand  to 
the  Department  ol  Delense  I he  eentrali/ation  ol  aetisities  within  the  Amu  Irame 
work  IS  dominated  h\  the  zeal  with  which  the  Army's  I raining  and  Doctrine  ( om 
mand  is  mosing  lo  change  Aims  training  hs  the  mlusion  ol  modem  msimelional 
leehnologs  ( oneurrcnils.  action  is  underway  to  transfer  the  insiruel lona I expert ise  ol 
the  Arms  schools  ti>  benelil  the  training  stl  mdisiduals  at  the  post  lesel  I he  Depart 
meni  ol  Delense  has  become  aelisels  involsed  in  the  military  sers ices'  naming 
programs,  which  has  brought  about  the  consolidation  ol  mans  Irainingaelisiiies  I his 
ineieascd  cooperation  bcisveen  the  military  services  has  resulted  in  a saving  ol  millions 
ol  dollars  m the  past  less  years. 
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FORE WARD 


The  •writer  of  this  paper  was  a F^escarch  Fellow  at  the  Industrial 
College  of  the  Armed  I-'orces  during  tFic  Academic  Year  1973-74.  The  primar 
research  undertaken  focused  on  die  manpower  and  personnel  implications  that 
emerge  in  the  military  serviees  upon  changing  to  computer  based  training 
systems  in  the  lOSO.s,  The  scope  of  the  research  was  sufficiently  tmoad  so  as 
to  produce  several  papers  appropriate  for  separate  publication.  This  paper 
is  the  first  segment  to  be  putdished. 
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Chapter  I 


INTROnUCTION 


Computers  have  been  in  use  by  the  military  services  for  over  a quarter  of 
a century.  Since  1954,  the  military  services  iiave  been  developing  w'ays  of 
using  the  computer  to  assist  in  the  training  of  their  personnel.  Hy  the  mid- 
sixties, the  feasibility  of  computer  assisted  instruction  had  been  accepted,  yet, 
considerable  testing  was  still  needed  to  estaiilish  cost-effectiveness.  The 
milita ry  services  began  to  publisli  reports  describing  their  applications  and 
covered  such  areas  as  costs,  benefits,  student  achievements  and  attitudes. 

But  what  is  the  current  status  of  computer  use  today?  Are  computers  a signi- 
ficant part  of  the  training  process? 


DoD  Education  and  Training 

Last  year  the  Department  of  Defense  trained  1.  8 million  people  at  a 
cost  of  $6.  6 billion.  At  any  given  time,  20  percent  of  the  department's  total 
manpower  are  undergoing  some  kind  of  training.  While  not  as  large  as  in  recent 
years,  these  are  still  impressive  figures,  providing  some  notion  of  the  magni- 
tude of  the  task. 

Instructional  programs  can  teach  a student  how  to  do  exactly  what  his 
job  requires- - a voiding  both  over-training  and  under-training.  Such  programs 
call  for  the  creative  use  of  modern  audiovisual  devices  and  self-paced,  individ- 
ualized instruction.  ^ This  use  of  instructional  technology  will  free  the  instruc- 
tor from  his  role  as  an  animated  public  address  system  and  will  place  him  in 
the  position  of  a problem-solving  manager  of  instruction. 

The  military  services  are  implementing  new  training  strategies  which 
include  individualized  instruction,  modular  scheduling,  and  programmed  audio- 
visual presentations.  They  are  integrating  all  aspects  of  computer  managed 
instruction,  computer  assisted  instruction,  and  other  methods  of  computer 
based  and  off-line,  individually  tailored  and  administered  instruction.  Dr.  M. 
Richard  Hose  has  stated  that  "as  far  as  DoD  is  concerned,  we  are  beyond  the 
question  of  the  feasibility  of  using  computers  in  training.  Our  goal  now  is  to 
find  the  best  ways  of  implementing  computerized  instruction. 


The  term,  self-paced,  refers  to  that  instructional  strategy  which  allows 
the  student  to  proceed  through  the  learning  situation  at  his  own  rate.  It  is 
normally  contrasted  with  lock-step  instruction  in  which  the  students  proceed 
together  at  some  predetermined  rate  or  within  a prescribed  period  of  time. 
Individualized  instruction  is  viewed  as  an  array  of  patterns  of  instruction  which 
meets,  within  limits,  the  goals,  aspirations,  abilities,  and  needs  of  each 
student. 

^Personal  interviev/  with  Dr.  i\1.  Richard  Rose,  Deputy  Assistant  Secretary 
ofDefen.se  for  F-lducation,  Department  of  Defense,  Washington,  D.C.,  30  Nov- 
ember 197  3. 
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This  assessment  that  the  military  services  arc  now  in  the  "how  to  do  it"  phase 
of  computer  based  instruction  is  a culmination  of  a tremendous  amount  of  work 
and  millions  of  dollars  of  effort  contributed  by  the  civilian,  industrial,  and 
military  sec  tors  of  this  nation.  As  far  bac  k as  IDGO,  the  University  of  Illinois  ^ 

began  the  development  of  its  computer  t)ased  teaching  system.  The  Air  Force  | 

was  using  computers  in  its  training  long  i)c>forc  then.  In  1975,  all  of  the  services  1 

arc  using  computers  in  the  training  and  education  of  their  personnel,  I 

I 

Research  Mc’thodologv 

_ _ _ I 

As  might  be  expected  of  a field  that  is  scarely  cut  of  its  infancy,  published  i 
materials  on  instructional  computer  use  are  few  in  number  and  not  readily 
accessable.  Literature  surveys  conducted  early  in  the  development  of  the 
research  project  seemed  to  indicate  that  it  would  be  necessary  to  draw  on  all 
available  materials  and  make  visits  to  the  field. 

A synthesis  of  military  studies  and  reports  provided  the  framework  for  the 
paper.  But,  personal  and  telephonic  interviews  were  essential  to  gain  current  I 
knd  complete  information. 

Field  visits  were  made  to  twenty  military  installations  throughout  the  United 
States- -nine  Army,  two  Air  Force,  one  Marine  Corps,  four  Navy,  and  ,*'our 
Department  of  Defense.  Through  computer  and  education  and  training  confer- 
ences in  Washington,  D.  C.  and  New  York,  personal  contacts  were  made  with 
personnel  from  four  additional  installations.  Hearing  of  the  research  project, 
they  asked  to  have  their  activity  included  in  the  research  i)y  on-the-spot- 
interviews.  This  extension  of  the  design  allowed  all  twenty-four  of  the  military 
installations  which  have  an  active  computer  program  to  be  represented  in  this 
paper. 

The  following  five  chapters  contain  narrative- type  descriptions  of  each 
service's  instructional  computer  use. 


Chapter  il 


TUI::  ARMY'S  A1 ’PLICArRhNS  Ol'  (;o.\1IM:TI:r1/1;I) 

Introduction 

The  Army  has  boon  involved  in  the  developiTicru  of  a coin[)uter-hased 
instructional  capability  sinct'  the  mid  lOGOs.  Iful,  wl'.en  the  Secretary  cjf 
Defense  tironuilpated  a letter  to  the  service  secretaries  concerning  innovations 
in  defense  training  aiui  education,  a new  interest^ was  generated  to  move 
computer  teciiiiology  into  enlisted  skill  training. 

The  U.S.  Continental  Army  Command  (CONARC  is  now  the  U.S.  Army 
Training  and  Doctrine  Command- -T RADOC)  and  the  Office  of  the  Chief  of 
Research  and  Development  produced  sefiarate  technical  development  plans 
which  were  then  staffed  to  the  Offices  of  the  Secretary  of  Defense.  By  early 
1967,  a single  plan  emerged  which  called  for  (1)  the  researcii  and  develop- 
ment (R8.D)  of  a prototype  computer  assisted  instruction  (CAI)  system  and 
(2)  the  conduct  of  a feasibility  study  using  an  existing  computer  system.  The 
Human  Resources  Research  Organization  (HUMRRO)  in  Alexandria,  Virginia, 
was  selected  to  perform  tlie  IRtD  of  the  prototype  system  which  was  named 
Project  IMPACT.  " The  U.S.  .Army  Signal  Cenier  and  School  was  tasked 
to  conduct  a feasibility  study  of  computer  assisted  instruction. 

Project  IMPACT 

The  goal  of  Project  IMP.ACT  was  to  provide  an  effective,  efficient,  and 
economical  computer  administered  instruction  system  for  the  .\rmy  in  a total 
system  framework.  Over  a period  of  several  years,  HUAIRRO  developed 
some  hardware  systems  centered  around  an  IBM  360  computer  and  the  Sanders 
720  terminal,  modified  an  authoring  language,  and  developed  an  evaluation 
procedure  for  instructional  systems.  The  major  contribution  by  IiU?»lRRO  to 
the  Army  has  been  an  understanding  of  the  human  factors  and  training  impli- 
cations associated  with  CAI. 


U.S.  Department  of  Defense,  Office  of  the  Secretary,  "innovation  in 
Defense  Training  Kducation,  " a memorandum  for  the  service  secretaries, 

29  June  1965. 

2 

Interview  with  Dr.  Robert  .1.  Seidel,  Human  Resources  Research 
Organization,  Alexandria,  Virginia,  14  September  1973. 

3 

Robert  ,1.  Seidel,  C u r re nt  Status  of  Coniputer- .Administered 
Instruction  Work  rtidrr  Proj(»ct  IMPACT  (.Alexandria,  Va.  ; Human  Resources 
Research  Organization,  .luly  1972),  p.  1. 
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CAI  at  tlie  Signal  School 
The  IRM  lf)00  Instructional  System 

The  Army's  first  (JAl  project  was  conceived  at  rCAXAHC  in  H'GG  and 
conducted  m mid-lhG7.  'I  he  Army  arranp'ed  to  use  the  I15\l  1500  system 
installeii  at  the  R.  S.  Naval  Ai'ademy  to  carry  out  the  feasibility  study  for  the 
Army's  Sipnal  School  at  l ort  Monmomli,  N'.J.  This  led  to  favorable  test 
results  and  an  IR.M  1500  was  installed  in  196G  at  the  Signal  School  for  the 
practical  development  and  immediate  afiplicatiun  of  CAI  lesson  material  in 
basic  ek'ctronics.  From  mid- 1060  and  tlirough  lati;  1971,  the  equivalimr  of 
four  weeks  of  instruction  m basic  electronics  training  was  developed  and 
presented  via  CAI  to  over  1,000  soldiers  like  the  one  seen  in  figure  1.  'I  he 
I'csults  of  the  tests  showed  a reduction  in  training  time,  equal  or  better 
achievement,  and  a tavorable  student  attitude  toward  the  use  of  conijjuters 
in  instruction.  * 

Throughout  the  [tast  six  years,  the  Signal  School  has  developed  consider- 
ah'le  staff  (.-Xpert ise  ;n  CAI.  The  IMM  1500  system  has  served  its  purpose 
and  has  been  tihased  out.  The  development  of  instructional  strategies  and 
techniques  for  teaching  resulted  in  the  creation  of  a versatile  and  flexible 
instructional  niodel.  Additionally,  the  Signal  School  developed  a system  for 
analyzing  student  performance  data  to  help  in  pointing  up  poorly  prepared 
lesson  mater’ial  and  identify  students  who  need  academic  counseling. 

The  CAI  Task  Group 

The  success  of  these  early  studies  in  CAI  led  the  Department  of  the  Army 
to  direct  the  establishment  of  a CAI  task  group  to  study  the  cost  effectiveness 
and  academic  just  it  ication  for  the  apjilication  of  computer  based  training  for 
technical-tyoe  training  at  installations  where  technical  training  constitutes 
a major  portion  of  the  curriculum. 

The  task  group  completed  its  study  in  April  1972  and  concluded  that  the 
Army  should  take  action  to  develop  and  lest  a large-scale  prototype  computer- 
supported  instructional  system.  “ Within  a matter  of  months  this  led  to  the 
establishment  of  Project  ABACUS. 


1 

Alexander  A.  Congo  and  Frank  E.  Giunti,  "A  Sequential  Evaluation  of 
Computer  Assisted  Instruction  in  (J.S.  Army  Basic  Electronics  Training,” 
paper  (iresented  at  the  annual  convention  of  The  Association  for  the  1 )evelo()ment 
of  Instructional  Systems,  (Juebec,  Canada,  8-10  August  1972. 

2 

P.S.,  Department  of  the  Army,  U.S.  Continental  A rmy  Command. 

"Task  Grouj)  |{e[iort  on  Computer  Assisted  Instruction,"  Fort  Monroe, 

Virginia,  .April  1974,  p.  xxv. 


I'i^  1 . An  Army  sluilrnl  li'aminy  basic  dccironics  on  an  IKM 
1 >10  l)i:-|)la\  ('onsoic  and  an  HIM  Ial2  linage  l’ro|cctor  (compom  nis  ol' 
ilic  II’mM  1 >00  Inst  luct  ional  System)  dnrin}^  a 1!'(>7  I ca  .'.j  I > 1 1 1 1 \ siiid\ 

S()l  IH'li:  Stan)('v  Winklci',  A l_yay;i  In  I i ly  StU(h_oi'  ('omj^)Utcr  Assi.' 

Inst  nn-1  ion  in  I . S.  Army  Hasic  l .lcct  I'onics  Trainini;  ((  laillicr^OurL;,  M 
land:  International  Husiness  M leliines  ( 'orporat  ion,  rehrnar\  I'Mi;;)^  p 
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Project  ABACUS 

Briefly  stated,  Lhc  purpose  of  Project  ABACUS  is  to  develop,  test,  and 
evaluate  a larpe-scale  prototype  Computerized  Training  System  (CTS),  which 
combines  the  ncivantage  of  computer  assisted  and  computer  managed  instruc- 
tion. The  project  covers  a four-year  time  span  from  1972  to  1976  under  the 
direction  of  product  manager  at  Fort  Monmouth,  New  Jersey.  ^ 

The  project  has  five  phases.  Phase  I is  that  of  system  design  which 
involved  the  establishment  of  the  requirements  and  preparation  of  specifica- 
tions for  the  system.  System  development  is  Phase  II  and  is  basically  the 
contractor's  phase  of  providing  the  hardware  and  software  for  the  system. 

The  contract  was  awarded  to  GTE  Sylvania,  Inc.,  in  late  1973  for  a 128 
terminal,  multi-minicomputer  system.  Figure  2 shows  the  CTS  terminal 
configuration.  The  computer  system  consists  of  six  Digital  Equipment  Corpo- 
ration PDP- 1 1 /35  minicomputers  with  a GTE  Sylvania  Challenger  4000 
terminal  modified  (see  figure  3)  so  as  to  meet  the  on-line  graphic  require- 
ment of  the  system  specification.  The  contractor's  role  in  software  develop- 
ment includes  a CAI  language  (CLASS  I)  and  the  maintenance  of  the  software 
through  the  project  cycle. 

Concurrent  with  system  development,  the  Project  ABACUS  staff  is 
developing  course  material  or  courseware  ^for  the  CTS  prototype  system  (see 
figure  4).  For  the  past  year,  v/hile  awaiting  their  own  authoring  language, 
members  of  the  Project  ABACUS  staff  have  been  participating  in  a project  of 
Advanced  Research  Projects  Agency  (ARPA)  utilizing  the  PLATO  IV  System 
of  the  University  of  Illinois.  Their  objective  is  to  experiment  in  areas  of 
course  development,  instructional  strategies,  and  authoring  techniques. 

The  operational  phase  (Phase  IV)  begins  upon  receipt  of  sufficient  hard- 
ware and  software  to  permit  final  coursev/are  development.  Full-scale  opera- 
tions are  scheduled  to  betrin  by  August  1975  at  Fort  Gordon,  Georgia,  with 
three  electronics  courses^at  the  Army's  Southeastern  Signal  School  where 
CTS  will  be  operating  in  a regular  school  environment. 


1 

Interview  with  Col  G.  B.  Howard,  Project  Manager,  Computerized 
Training  Systems,  Fort  Monmouth,  New  Jersey,  21  August  1973. 

2 

Courseware  refers  to  all  of  the  material  which  the  student  is  presented 
via  the  terminal  through  a course  of  instruction.  The  actual  instructional 
material  may  be  that  which  is  used  on-line  or  off-line.  U.  S. , Department  of 
the  Army,  U.S.  Army  Computer  Systems  Support  and  Evaluation  Command. 
"Concept  Plan  for  a Multi-Minicomputer  Training  System."  Washington, 

D.  C.,  16  March  1973. 

3 

The  three  courses  included:  Field  Radio  Repair,  Avionics  Communica- 
tions Equipment  Repair,  and  Teletypewriter  Equipment  Repair. 
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The  fifth  and  final  [)ha.se  will  he  an  evaluation  whicli  will  culminate  tlie 
project  in  late  1976.  The  evaluation  plan  centers  on  tliree  areas--cost,  train- 
ing effectivone.ss,  and  system  efficiency. 

TUADOC  Kducational  Data  System 


In  addition  to  the  classroom  use,  the  comjiuter  lias  been  tested  over  the 
past  several  years  at  four  branch  schools'  to  manage  academic  records  and 
support  the  non- rt-s ident  instructional  [irograms.  I'lie  TRADOC  Educational 
Data  System  (TilEDS)  suppeu-ts  the  management  of  residtmt  students  at  brancli 
schools  tiy  maintaining  course  and  class  records;  statistical  files;  individual 
records;  examination  grading;  examination,  courses,  and  class  analysis;  and 
generating  reports  to  satisfy  botli  school  and  training  command  requirements. 
Another  subsystem  of  TREDS  supports  tlie  non-resident  students  in  the  Army 
extension  course  [irogram  by  controlling  course  material,  maintaining  indivi- 
dual course  records,  grading  lessons  and  course  examination,  and  providing 
statistical  reports  to  management.  The  Secretary  of  the  .Army  has  rccocni7cd 
the  prototype  tests  to  be  successful  and  lias  approved  the  operational  use  and 
expansion  of  TRED.S  to  all  branch  schools.  .At  the  present  time  the  system 
has  been  expanded  to  another  school  and  a [ilan  for  the  proliferation  of  the 
system  to  all  branch  schools  has  been  developed. 

The  Computer  at  the  Service  School 
The  Infantry  School 

The  commander's  helicopter  mobility  of  the  Vietnam  era  gave  rise  to 
the  development  of  a system  which  trained  staff  officers  as  a team  to  deal 
with  the  sophisticated  weaponry  and  increased  mobility  of  the  modern  battle- 
field, What  began  as  a helicopter  mock-up  to  meet  this  tiaining  need  is  now 
an  operating  Clombined  Arms  Tactical  Training  Simulator  (C.ATTS)  dri/en  by 
a Xerox  Sigma  9 computer.  While  this  system  continues  to  be  used  in  the 
classroom,  as  shown  in  figure  9,  a follow-on  version  is  being  developed  to 
stimulate  the  major  functions  and  operations  of  ground  combat  such  as  fire 
and  maneuver,  supporting  fire,  reconnaissance,  supply  maintenance,  re- 
placement, and  communications.  .As  the  students  act  and  react  to  ciianging 
battle  field  conditions,  the  current  tactical  situation  will  be  graphically  dis- 
played to  instructors  for  real-time  assessment  of  the  effects  of  command 
decisions. 

In  1968,  the  Infantry  School  began  developing  CAI  programs  for  use 
on  a Honeywell  Model  200  computer  with  fifty  Hanker- Ramo  Model  312 


1 

The  four  schools  are;  The  Transportation  .School,  the  Quartermaster 
School,  the  Engineer  School,  and  the  Armor  School.  Interview  with  Robert 

P.  Schloesser,  System  Re.source  iManagement  and  Policy  ( irou|),  .Management 
Information  .Systems  Directorate,  Department  of  the  Army,  Washington, 

I).  C.  , 17  .January  1974. 


I•■lt  . 5 li!i  iiilr\  \‘i\  lu  > ( 'Uf  -.  lU'lini  ^ 

i c.'i  1 c >.i  I ' i,.<  ■ ‘iti  I 1 I’l'  iiini-  1 it  t.  ■ Ik  k1  m iuiiii^  .'imulutor 

K(  )i  K ( l\ . ' ( '( uni  MMi  ■ ! \ I K I :k  i k 1 1 fii  imkl'  Si  mu  into  f (( ' A T I'S)" 
(I'orl  lUnninu,  (iiotL'iK:  I Army  Int-niir;-  r.i  hin.l,  1 August  ll'Tli),  ]i.  1. 
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cathocloray  tube  display  terminals,  la.-ssons  were  written  to  instruct  in 
fire  direction  center  procedui-es,  data  firocessinjf  fundamentals,  and  manajTe- 
ment  [)roblems.  Seven  different  courses  now  use  CAI  in  a drill  and  practice 
mode  to  carry  out  tlie  [iropram  of  instruction. 

The  Aviation  Scliool 

Another  type  of  simulation  that  is  prowinp  in  use  is  the  Army's  new 
Synthetic  I’light  Training  System  (SKTS)  — a ground  based  training  device 
whicli  adds  a realism  to  instrument  training  never  lieforc  even  remotely 
apjjroached  in  any  flight  trainer.  This  system  has  proven  tliat  students  can 
learn  instrument  flying  faster,  moi-c  effectively,  and  at  a saving  of  seventy - 
five  dollars  an  instructional  hour  compared  to  actual  helicojiter  flying  time. 
'I'his  Singer  Ctorpor'ation  system,  did  von  by  three  minicom[>uters  {]  loneyv/ell's 
1)1)1’  - 51  Gs)  is  now  operational  at  the  Aviation  School  (see  figure  6)  and  is 
scheduled  to  be  installed  at  six  stateside  and  overseas  posts  in  the  near  future. 

Air  'traffic  c-ontrol  [irocedures  are  taught  at  tlic  Aviation  School  in  a 
simulation  mode  using  catliode  ray  tube  terminals  operating  from  a Honeywell 
801  computer,  'I’he  system  features  a radai'-type  screen  which  displays  many 
different  types  of  aircraft  in  flight  " liieh  provides  realistic  training  for  ground 
controllers,  tower  operators,  and  air  traffic  controllers. 

The  Logistics  Management  Center 

h’or  thirteen  years,  the  Army  Logistics  Management  Center  (ALMC) 
at  I'ort  Lee,  Virginia  has  been  making  extensive  use  of  simulation  and  gaming 
for  teaching  both  officers  and  enlisted  personnel,  'I'he  first  simulation  lo  be 
developed  was  a forty-hour  com[niter-assisted  basic  supply  management  simu- 
lation for  enlisteri  |)orsonnel.  Since  that  era,  various  simulations  have  been 
implemented  wliicli  give  students  an  oppoi-tunity  to  make  decisions  and  learn 
the  consequences  of  tlieir  actions  in  a compressed  lime  period.  The  instruc- 
tional system  has  gradually  become  a multimedia  approach  to  learning  with 
the  use  of  programmed  text,  television,  tutorial  CAL  nnd  computer-managed 
instruction.  Today  their  system  of  simulation  is  liuild  around  a concept 
of  ten  simulation  rooms  where  i lasses  of  students  can  be  divided  and  inter- 
actively play  the  same  problem  on  a UNIVAC  Spectra  70  using  UNIVAC  70/ 

• 752  cathode-ray  tube  terminals  or  Port- A -Punch^  for  data  input.  Computer 
simulations  are  used  in  all  fifteen  ALMC  courses  to  train  over  four  thousand 
students  annually.  Th.e  subject  matter  of  the  simulations  varies  to  Include 


Port-A-Punch  is  a device  for  punching  cards  by  hand  which  was  developed 
developed  by  IHM.  It  does  not  need  electricity  and  is  small  enough  to  carry. 
Charles  .1.  Sipple  and  Cdiarles  P.  Sipple,  Computer  Diet  ionary  and  I landbook, 

2d  ed.  (Indianapolis,  Indiana;  Howard  \V.  Sams  and  Co.  , Dt72)  p.  32G. 


i 


I'jji.  6 I’lii'  i'U(  tor  o|)('r;itor  rotiti'ol  roii^olc  (lorrj^rijuttd) 

is  ca|);il)li'  ol'  monitoring  all  lour  trainiiif^  niodulcs  simultaneously  tlirouyh 
riif^ht  proj^re.-.s  di.-^plavs  I'lie  module  eoid-;pi1  (ha(d\pround)  is  an  exael 
i’(  [)lira  o|  a III  -111  (liiie\)  In  licopit m eoek|)it 


1 'I- . I rederiek  II.  Stulihs,  "Syntlietie  I'li^lit  T ra i ni n Sy st em 
Aviation  IP^i'st,  S<  [demher  1!'7‘J,  pp.  7-11 
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such  areas  as:  comnioclit y at  a national  inv'entf)ry  control  point 

mana-ctnen*  of  a cotr.plex  clcvclo.nuental  project  utili-zantt  ,n-o-rarn  evalualun’ 
aiK  review  tcc.inique  (I’ilRI  ),  repair  parts,  an.i  properly  disposal.  I'irru-- 
7 shows  a typical  smiulaiion  r oom  with  one  student  u.sin-  Iho  terminal  and  ' 
other  propirins  card  input  with  a portable  hanri  punch.  Additionally  tins 
con.puler  system  is  programmed  tor  overall  control  of  simulation  scheduline 
ntudent  administration,  and  testing.  On  a recurring  basis  students  a.-e 
n-ouglit  m Irom  the  (trdnanee  S.duu.l,  Alierdeen  I'rcving  Ground,  .Maryland- 
the  I ranspurtaru.n  School,  bort  lAistis,  Virginia;  the  Wonien’s  A rmy  Oorp.s 
School  and  the  Chemical  School,  both  located  at  i-  ori  .MeClellan,  Alabama 
to  learn  logistics  management  lluougli  simulation. 

The  Army  Security  .\gency  Training  School 

Hie  grinding  and  often  monotonous  task  of  learning  .Morse  Code  has 
been  made  more  efficient  and  effective  by  a Morse  Code  Trainer  (.MCT--1) 
developed  by  Sylvania  Kleclronic  Products  for  the  U.  S.  Army  Securitv 
Agency  Traming  School  at  Fort  Devons,  Massachusetts.  Fnder  deveropmem 
ana  testing  lor  eiglit  yeai's,  the  first  trainer  was  installed  in  early  1970,  Fad 
trainer  can  accommodate  sixty- four  students  and  the  schoot  now  has  four  sys- 
tems in  operation.  The  computer  (Honeywell  DDP-blG)  (iresents  visual  and 
audio  stimuli  in  die  form  of  lights  or  code  characters  at  a rate  determined  h-. 
the  automatic  analysis  of  each  student's  past  performance,  error  patterns 
and  response  times  (sec  figure  3).  The  system  provides  individualized 
instruction,  immediate  feedback,  real-time  evaluation,  automatic  .scorinu 
and  advancement,  and  accurate  diagnosis  of  individual  learning  problems  ” 
Although  the  .MCT-4  can  teach  typing  and  Morse  Code,  a successful  stud.’nt 
must  be  motivated,  making  tlic  instructor's  active  participation  in  liis  learn- 
ing process  essential.  Tills  eomputerized  learning  system  has  cut  dov.n  on 

student  attrition,  reduced  requirements  for  instructors,  and  lowered  training 
costs. 


1 lie  Oi'dnance  School 

The  Ordnance  School  liegan  teaching  its  first  course  using  C.M  in  April 
1974  and  now  has  two  otlier  courses  operational,  ^ 

This  is  an  .MIPA  sponsored  test  to  examine  the  practicability  of  cross- 
service development  of  CAI  courseware  niateriahs.-  The  students  are  actually 
operating  on  a CMlC  G400  computer  at  the  University  of  Illinois  via  Magnavox's 
PLATO  IV  plasma  terminals. 


The  courses  are  Hasic  Machinist.  Test  Construction,  and  Instructor 
Training.  Interview  with  Frank  Dare.  CAI  Project  Officer,  Office  of  Training 
and  Fducation.  U.S.  Army  Ordnance  Center  and  .School,  Aberdeen  Proving 
Ground,  Maryland  1 1 - 1 J 1974.  ^ 


AHPA  (.\dvanc('d  I’rojeets  Kesearch  Agency)  is  a Department  of  Defensr 
activity. 


h’ig,  8.  An  Ai-my  VVAC  learns  Moi'se  code  by  computer 
assisted  instiaietion  on  the  .Morse  Code  Trainer,  Mark  IV'  at  the  .Army 
Security  Agency  Training  School  at  T’or.t  Devi-ns,  Massachusetts 
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'rhc  CJuarturniastcr  Sc;liool 

'J'he  conipiiter  assisted  simulation  lias  hc-en  a part  of  the  currieuluin  at 
the  C^Miarteri. Ulster  Sehool  at  I'uri  I,ee,  Virginia,  sinci-  1 hOd.  Clurrejiil;, 
seven  simulations  are  available  to  suppoi-t  a wide  variety  of  scdiool  rourses. 
Additionally,  eittht  new  exercises  ai-<‘  scdieduled  for  development  heiv/e'-n 
1974  and  ItiTT.  This  pervasi\e  tirray  of  self-paeetl  simulations  is  suppormd 
by  seventeim  I HM  1 OfiO  CU  T terminals  and  a liNU’Atl  710  line  printer  teiuni- 
nal  on-line  to  a hM\’A(t  70/4u.  Additionally,  orientation  and  operator  courses 
are  ^^iven  on  the  NCIl  aOO  v.liich  is  tlva  computer  system  used  in  the  direct- 
support  level  supply  units  in  the  Afiny. 

The  T ransportation  School 

All  of  the  officer-  advance  course  students  participate  in  a transportation 
simulation  exercise  at  the  T rans[)ortai  ion  Scdiool  at  I 'oi-t  llustis,  N'irpiriia. 
Clperatin^f  on  a CUC  0400  computer  as  part  of  the  CYUllUXF/i',  the  sludenis 
iutei-act  thi-ough  CHIT  terminals  in  a simulation  that  runs  for  a week. 

'rhe  Enfdneer  School 

'J'he  Ar-niy's  llrToneer  School  at  Fort  F.elvoir,  Virginia  has  had  a modest 
invoU'cment  with  computer-  assisted  tr-aining  for-  several  years  nov/.  Using? 
time  sharine  system,  the  siudenls  have  been  using  the  computi-i-  in  a variety 
of  engineering- related  pi-ohlems.  More  recently  a 1 lev/lett-l'ackar-d  2000F 
with  .>•  ixteen  ter-minals  has  been  pur-chased  to  allow  an  ('xpanded  use  of  liie 
computer  in  instruction  of  engineer  officers. 

The  Missile  and  Munitions  School 

Missile  maintenance,  ammunition  logistics,  and  missile  direct  support 
arc  the  subjects  of  three  simulations  used  by  the  Missile  and  Munitions  School 
at  Redstone  Arsenal,  Alaliania.  These  computer  assisted  simulations  [irovida 
the  capstone  exercises  in  seven  different  courses.  Students  genei-ate  ilieit- 
car-d  iti[)ut  using  the  Fort-A-Funch  and  stylus.  Chirrent  computer  suppor-t  is 
on  the  post's  IHM  3G0/6a  in  a time-share  mode  using  the  TRFDS  Terminal 
(a  DATA  Itlodel  70-2)  as  the  intei-face. 

The  school  has  develo[ted  a dozen  or  more  tutorial  programs  to  use  on 
the  pair  of  FLATC)  IV  terminals  provided  by  ARFA  for-  test  purposes.  Due 
to  a lack  of  terminals  these  lessons  are  only  used  experimentally  with  small 
groups  of  students  and  the  faculty. 

The  Institute  of  Administration 

The  Army's  l-'inance  and  Adjutant  fleneral  Schools  are  now  combined 
under  the  orranization  referred  u>  as  the  Institute  of  Administration  which 
also  provides  computer  sufiport  for  both  schools,  (ieneral  (nirpose  operator 
and  applicatuii  'raining  is  accomplished  with  an  IHM  3G0/30  system  and  IHM 
2260  CRT  terminals.  The  Institute  conducts  training  lor  punc-h  card  maciiine 
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operators,  oroffainniers,  ami 
and  aclva!a;e  eonr.se  .stu>.ic:ils  Ic 
ip.g  rnanai|enicnt  t)y  ease  .sludie 


systems  analysts.  Additionaily,  all 
a'-n  eomputer  lumJanu-tnais  and  c'ala  proe-'ss- 
ami  practical  caper  ieticc  Uie  c(an,')iit<,-r. 


Tlio  iMilitai  y l’ol>c-e  School 


In  If'T?  the  Militai-y  Polic(.“  Sehoc>l  paitjed  a rom[)nter  assisted  instreet  ion 
capahilily  w’len  they  acquired  a ri mole;  t(  letypc  computer  ter-minai.  Tlie 
roJ!i[vati'r  sujjport  is  provided  by  a leased  tijne-.sliarinp  ijom'yv.c  U 22a  compu- 
tc!i'  in  ,'dlantu.  Within  a \ear,  live  dilter’ent  course’s  v/c’i’e-  oi'o^raminei)  *o  use’ 
CAl  as  pari  c’f  the  mst  i-uctional  media.  ■* 


Interest  iti  (!AI  waned  at  llic  school  in  late  1074  and,  lor  huctfjetarv  reasons, 
the  leasing'  a i-ranqement  was  canceled.  Such  actions  provide  e\  idem-c’  that 
CAl  ituist  have,’  tiie  suppcjrt  of  school  instructors  arid  the  c.ominand<--r's  financial 
hacking,'  or  the  (iro.qrtun  will  die. 


'I’hc  I'ield  Artillery  Scinrol 

'I  he  ntajor  iise  of  computers  in  support  of  training  at  the  .•^rtj  lery  School 
is  the  Field  Artillery  lh{;ilal  Analslical  Ciomnuter  (F.ADAC).  T..is  is  an  op'ua 
lional  system  usc’d  to  solve  gunnery  problems  in  tiie  fitdd  and  the  elas.erooii  . 
Thus,  tlK  (iractieal  '.vork  wifli  FAIjAC  in  the  classrooiti  allows  inovo  C’ffieieir. 
and  effect  ive  Irainitut  in  the  many  tispects  of  j^unnery  training. 

'rhe  scliool  IS  exploring  oilier  [totentia!  uses  for  tiie  computer  as  a train- 
in^t  mediu.m  witli  a I’FATO  terminal  eonneeted  to  the  Air  For'ce's  liur roii j:hs 
HdaOO  at  She[)pard  A1  II,  Texas  on  a time-sharing  mode, 

Tlic  Armor  .School 

All  advance  course  officers  are  exposetl  to  management  information 
system  cunci’iils  with  a two-day  practical  exercise  by  leasing  a t ime- siiar itig 
llewlcll-l’uckar'l  21U0H  with  ticeess  via  teletypewriters.  T!i rougluntt  the 
elective  [irogram,  studen’s  de’velop  ami  de-l)Ug  firogranis  to  augment  instruc- 
tion in  tactics,  personnel,  ami  logistics.  The  eominereial  lime-sharing 
system  is  also  used  to  manage  a four-day  brigade  map  maneuver  exercise. 

i 

Surry  F.  llverett  and  llobcrt  A.  Ilallowell,  Jr.,  "Comjniter  Assisted 
Instruction  at  I SAMl’S,  " M ilitary  Police  and  Law  Fnffirceinenl  Journal, 
Winter  1074,  pp,  46-47. 


'Mh-  Air  Dclf.-nse  School 


The  coinpiiti'r  couises  ofl'i-rcd  nt  the  Air  Ijefcnse  ScIhjoI  -irv  divided  o.to 
two  eat ep,()r i I'H  --  digital  and  coinpuiiT  lundainentals.  In  .-.iM)[)orl  of  Ihe  com- 
puter ftindanx  ntals  courses,  sevei-al  < oinpuiei'  sysiems  aic  ( iiipi(j\'efl.  |-'ivc 
\’arian  D.iia  h20  A compiuers  an;  used  to  w.-ach  funda  an  titals  of  as.semhiy  and 
niachii'iC  lau:  uapes.  I edetype  i(;rniiiials  and  ASK  17)  setA'c  as  nurmte 

terminals  for  comnu-rcMal  i ime-siuu-ine  use  of  a t:iK'  c(nnputm-  m lielli- 

esda  Marylmid.  This  system  is  used  to  (iraetice  I- ( )i ;'C  K.\  iv;  prof'eammintr 
lanxuaee  and  scpj)ofl  the  operations  rest  arch/systems  analysis  fjorlu/ii  r.f 
the  aei'oitaut  i ea)  ejigineerina  enmrses. 

TliC  A rmy 's  ActuKmiy  mui  Service  ( tollepc  AppI  i cat  ions 
L'.S,  Alilitars'  Aetuicuny 

'J'hc  A'lililary  .Academy  rtmlts  amtnij:^  Ihe  first  institutions  to  ha'/e  used 
ctmiputers  in  eductitioii.  Its  experieni.'e  btrpan  in  U'Gl  and  .has  .oropi-essed  to 
a center^fhat  opertites  a lart;c-scale,  mull  i -propranirninp  Monevwel!  ||  fid.A 
system.  Tlie  ctidets  access  the  compuuti  ihrou);th  ansone  of  I.'IG  lerminals 
localed  in  carn[)us  comptr'ei-  clnsieis  m livinr,  study,  office,  ,md  laitorainry 
areas  as  seen  in  lirnire  ('utn  enll'-’,  liie  cfmipuler  is  u.^'ni  m the  eomptita- 
tioi.al  mode  for  sc.  .nly  iciur.^es  k,  imlude  enttineeriipu',  physics,  economics, 
and  matiiemtd  ic:t  .m«l  m he  ti.t«.)i*ial  mc'th;  for  foreirn  lanquatte  in.sii’uc- 

ti<m.  The  dc'.minant  use  of  the  < ompuier  tit  \\  esi  ]-*(/int  ccti'er.s  around  the 
newly  dev.’ioped  ()"72-7;>)  Crapiiies  ( iomptd  il)i  1 i ty  Sys  t em . This  is  a compti- 
ter  f.traphics  . ofiwarc  sysleiu  -lesi.'ni  d tor  iiiteraclive  use  on  a wide  xairtetv 
of  termmtils.  The  cadet  pro  jtim.s  tin  en<',itu;erine,  pliysic.-,  or  math  type 
prohlem  while  on-lim;  usitit;  a ("iKT  terminal  and  receives  a i,>lut icui  in  ti 
jrifitter  ol  mouieti'.s  on  the  (ii;  T screen  which  can  then  lie  duplicuteit  m hard 
ropy  through  an  adjacent  < raphic.s  plotter  (see  fipure  10).“  Seven  of  U;e 
twelve  aetidemie  de-partme  nts  reqi.ire  llie  use  of  the  ro.mj);  ter  hy  the  cadet 
in  order  t;>  sueressfully  coit'plete  ilieir  ass ijjnments.  .Addit  ioitally,  ihi.'  com- 
puter IS  used  in  direct  classroom  or  laboratory  instriiciion  in  those  stone 
dejjartrnent.s. 


'I'he  Command  and  Ceneral  Staff  Clollep'o 
For  sev<  ral  years,  the  Commtuui  and  Ceneral  Staff  CK>llcge  at  Fort 


"On-line  Instruction  at  Wc'sl  Point,  " Covernment  Data  Systems,  May/ 
June  1973,  pp.  37-3K. 

2 

U.S.  , Department  of  the  .Army,  F.S.  .Military  Academy.  Introduction 
to  the  C.raphics  t 'ompat ihi  1 ity  S.v.stmn  (Wc.nst  I’oinl,  N.  Y.  : U.S.  Aliiilliry 
Academy,  Mai'm  1J71),  p.  2, 


:;o 


I'if^  9 ( ':id( 'f  H nuikr  use  ol  tin-  rominilcr'  (a  I loMcvwcll  ll-G.'-ia) 

via  tcfininals  located  in  (dusli  i s t hf<uiyi\i uil  the  Militars  Aeadi'my  at 
West  I'oint,  \.Y. 

SCtriK'h.  William  I'.  I uehhett , |)irectoi-,  lid'orm.it  ion  Systems 
l)e[)a ft ment , I S.  Mililanv  Aeadetny,  West  Point,  \ew  ^ Ofk,  fi  M.ay  1!'74 


I'iU.  ]0.  \ I S\IA  (Mild,  usitiL’  .'I  I’oini  .S!!()()  (Mtliodi- r:iy 

luhc  tcfmin.'il  uiili  .-m  ;i.s.s()ci;itc(l  I'SI’  I Mol  t iny  System,  pcfl'ot  in.-  s 

:ippl  idi I i ( >n  tor  h:w(i  science  cinirse  lo  ohi:n!i  :i  notipernu  n:ini 
output  or  ;i  p(  rm.-inetit  output  (liard  cop\-  graphics) 

S()I'l!f'l  : I rancis  Kaye,  l)epui%'  I )i  l•(•(•1or  of  the  Inl'oi-maiion 

systems  I )epa  ft  merit , I , S.  Military  Academy,  West  I’oint,  , 

H Mav  1 M71. 
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1 ,c'av(‘rnvoi-l.h,  Kansas  lias  Ih  i'i:  intcjjirat  iiu',  the  iisf*  ol'  the  coininit <; !•  into  thi-if 
nia[)  exerch-ics  hy  pr-ovihiii!',  classroom  terminal;;  for  tin;  siudcnls  to 
in  rompuliny  'various  items  of  data  and  providin;-  force,'  atrl  Icnpstics  itiforma- 
tion  on  a query  basis.  (Jsimt  the  local  C'l)(!  (iaOO,  'he,'  e-cdlfce;  ir;  devclejjiin 
a ee>mpule'rir'’d  di'.i.  ion  tae-iie-al  e>pcrations  center  whicli  v.ill  albnv  the- 
.stu'lenis  to  inteeratc  the  \arioi;s  tactical  data  .'.’.stems  (i  n te  11  i t.’,e'nc'’,  f i '’e 
eemtreil,  and  opematienns)  into  the  mampy  incnt  eif  tactic'aJ  operation.;  oti  a 
compressed-time  :'ceiuirio  throne, h simid.’it  ion.  .■''tddit  iejiu' 1 1 \ , all  nc'.v 
stnelcnts  will  be  five'll  an  ci,;  lueen-liour  ";  e)io"  e’eiui’.a  I ei  learn  IbAdle'' 
prottramminu  ;mel  a pencraJ  kneiwleelye’  of  e-eimtiute-r  t I'chnoleiay  ,sej  lhe\’  can 
use  the’  e-emiputcr  via  classrof>m  em  pemt.dde’  iC’rminal ^ 

U.  S.  Army  War  College 

In  the  late  GOs,  the'  Army  War  Colle,ge’  at  Carli.sle  Ilarracks,  Penn- 
sylvaniti,  made  use  eif  West  Pedni's  time-.shaidng  sy.ste'in  to  as.sLst  in  instruc- 
tion cemeerning  fen  ce  eleve-leipment  anel  e'coneimic  femeu’ast  in;,y  'Che  coliege 
now  ha.s  it.s  own  lione'vwel!  GOfiO  anel  eeineiucts  numerenis  core’  c’urriculimn 
ceiui’se.s  by  ceanj'aiter  supporleel  m.sirtudion.  C u r re;ntl,v,  tbe'  .students  useei 
a bueiget  projeedion  mode;!,  a cost-effect  i’.’cness  mode’l,  a feirce’  ceisting  mcah’lj 
anel  are  able  te>  make  que’ries  of  the  Digital  Inl  e-rnai  iomA  Data  I’.as^,  and 
Uetrie.’vad  System  wlien  de.’ve'lopmg  their  varie>u;j  sUategic  a[)praisal.s. 


1 

HASIC  (P.eginner's  .All-pur[)ose  Symbolic  Instruction  Code)  i.s  a pro- 
gramming language  develeifu-el  at  Dartmouth  College  whicii  aeiiieves  it.s  .greaite'st 
utility  frejin  ih<-  fae’t  that  it  is  eni.sy  to  learn,  easy  to  ii.se,  and  easy  to  renu'm- 
ber.  Harry  Kat'/an,  ,Ir.  Informatiein  Te'e’liaology:  'j  he  Human  I'scs  of 
Computers  (New  Ye»rk:  I’etreicelh  Hueiks,  P)74),  p.  DIG. 


C'liapter  111 


Tin:  U.  s.  MAV','  ANM)  COMIM  I 1;k  llASlll)  TKAIMAC 
A 1 Mn  lo.s(’p!i\' 


I'or  alitiosi  a (.Ic'i-adc  the  i\avy  has  hiuai  i?iv<;stigatlnf,j  v.'ay.s  f)f  indivAluali - 
/inp  irifjl  fual if):i  and  .sc.'cddna  incu’e  cd'l'icic’iil.  trainiai.;  iricU)r)ii,s  via  ccaiipuicr 
tocdiiioloay.  T'.ii'ii'  ai-'proacli  hri.s  Ikhmi  (jti  a Uroad  I'ronl  and  wiiA  an  open  mind. 
Tlu!  Navy's  intere.'d  in  CAl  dates  hack  t(j  the  niiil-sixlit's  when  several  (:.\I 
studies  were  nut  iateci  at  diC‘  Naval  Acatiomy. 

I'i.' ' 'iTH  * d vy  Com)  mu  ay  Syst  e ms 
The  Naval  Aenden.y 

In  1 DGG,  1he  Navy  einharkcd  on  a tvai-pr'oma'd  (!.M  efl'ort  aimed  at 
im[)rovitii4  education  tlirou;'h  the  use  of  emnp'.der  teclmolocty,  A C Al-Tcdetyt>e 
])roject  was  Ihc'  I'irsl  system  develojaai  and  wa.i  u:-efi  io  tea.cii  seie  ice,  e'.!fdne<  i-- 
mg,  and  na\  al  .science.  The  project  used  nine  Akidi  l .'k-i  'I'elelype  tci’miaal.- 
accessing  remote  commmaaal  time-sharing  computers  durii.g  ihc  1'u‘st  •o',': 
years  of  operation.  This  ,s\stem  prox'cd  to  he  an  effective  mcsaii.s  i.)f  innu'ov- 
ing  the  academic  level  of  the  course.s  inxolv'.d  airi  (irovided  a pc'V.-erf'i!  ‘ool 
to  apply  technifjues  which  were  not  teasihle  witiiout  the  use  of  a compute  r. 

'J'he  CAl-lattO  I’rojcci  was  buil'  arc'und  the  Il'.M  IhOO/loOf)  sy.stem  (--ec 
figure  11)  which  included  twenty-seven  instructional  displa>  stations,^  Where- 
as the  teletype  project  foeuseri  on  the  eonuraler's  computational  powers,  the 
HIM  1500  system  features  the  tutorial  mode.  “ 

With  this  ajiproatdi,  it  was  thought  that  the  eornputer  presen'ed  insi  ruc- 
tion could  replace  jiarts  or  all  of  the  conventional  instruction  m selected 
.situations.  At  the  Academy,  the  random-access,  audio  rap  dnlity  of  the 
system  was  used  to  assist  in  the  eoui'se  on  basic  P.ussian.  Additionally,  parts 
of  the  pliysics,  chemistry,  and  operations  aualy.sis  courses  v.'cre  converted 
for  IHM  1500  presentation.^ 


^The  IHi\I  1500  system  included;  a cathode- ray  tube,  keyboard,  and 
light  pen;  an  image  projector;  and  an  audio  unit. 

2 

Tutorial  CAI  is  that  mode  in  which  instructional  material  is  presented 
by  a comfiuter  u.  an  interactive  dialogue  hoiween  the  student  and  tlie  auilior. 
d'he  material  presentnl  and  its  sequence  are  usually  varded  to  meet  the  indivi- 
dual characteristics  of  the  student. 

O 

.Icsse  [,.  Konnti’,  khinl  Itepyjid  on_  !im  Ntr.ml  Academy's  C'.M  Project , 
a report  (PU-05'  1 --Id)  preparcu  by  the  Kducat lonal  S\’stem.s  (.!entcr,  I . S.  Naval 
Academy,  Anapolis,  Md.  , k'eliruary  1072.  ji.  iii. 


r. 


Tlu'  t'xainiiialion  of  llu'  Il'.Al  1 oOO  .sy.sicni  cnclc'd  in  1!'71  wIk'ii  tli‘>  Acado-iny  con- 
clinh.'cl  tiiul  il  wuii  not  opni'al iiMially  on  cobl  ri'feclivf  for  Uic-ii  (.'nvironjiii:-:;  . ' 

J'acuKy  accci^tanco  rradiuilly  c-ausod  the  sinyic  'J'tdt.dMtc-  terminal  sy.sleni 
to  suitplanl  tlie  lliAl  InOO  .s\-.;lcin  as  seen  iti  12.  i-tiit,  a r(  lial>l<‘  and 

opoi  at  ionall\ - [irovin  .soltwarc  ss-stoni  tltat  was  writton  .s[)ocirn-aliy  1o  hatniU; 
larpo  mimlH'i's  of  coMi[Hitcr  pro;p-arns  1y|)ioal  of  liio.so  iiiili/ed  in  an  undoi-;  ladr - 
ato  ( itviroimifiii  ^Aa.-;  tioodod.  '1  lii.s  led  to  iho  I )a r( ruonni  d'iine-Siiarin'.' Sy-steni 
(l/r.S.^)  v/liic’h  Lise.s  the  I'.AlilC  coinputor  lan_[,nia<;c  de.si^'iicd  lo  st'rvc  bolli  itn-litii- 
c:il  ;tnd  non-lechnical  student  tie  nds.  “ 

]n  1D71,  Ilonev  v/cll  til-in  c oniputor  ami  DT.SS  prodneod  aii  instruct  ujiial 
sy.stc'in  dial  hruuphi  forth  fo'catcr  accept anct'  ai.d  more  reliance  on  the  cc>nip  t- 
tcr  to  assist  in  the  in.slruct  ional  jirocess. 

Hy  academic  >ear  72-74,  one  hundred  and  eij.;l!f\’  U'rminal..  v.ere  <i\ailah!c 
lo  midshipmen  for  appJicatton  to  over  two  liundreid  cour'ses.  'I  lie  fjrov.th  in  tin 
numlu-r  of  users  has  petih.ed  out  hecau.se  v’irtaall.v  all  the  iitid.ihifinien  u.-‘  the 
comput er- - see  figure  13.  Ilowever,  thc'  facultv  continues  to  di  \eiop  mom-  ami 
mcu'c  lea  mine  ;tpi '1  i c-at  iotis.  Tiiis  ha.s  re.-ultcul  in  the  continiial  ; rowtl  it  eential 
Itrocessor  utility.  Iti  1073, its  usc“  rate  veas  up  six'.s  pi  rcent  m tv.o  ,>ea.rs. 

C1\1J  at  Aiempiiis 

Duriiift  the  past  seven  years  the  Naval  'J’echnieal  i’rainina  Clommand  in 
Mempliis  lias  developed  a c-ompuler  mana^ted  instructional  sy.stem  (CAII)  .viiich 
uses  a comput ei-  ic>  moidtor  and  direct  le-irn;ni.i  <>1  i-ach  sU'di-nt  on  att  individual 
ba.si.s.  A’et,  the  ae.lual  instruct  iem  tal:es  plan  e oil -line  or  a'.vav  from  the  com- 
jniter  as  illustrateii  iii  figure  14,  This  sys'.em  u.so.s  a liata  1 OU  terminal  lo  in- 
terface with  a .\er-ox  Sigma  0 eomiiutei-  cit  Mennphis  .State  University.  'I'he 


^Ihid.  , pp.  78-70. 

Dejiartnient  of  tiie  Navy,  IJ.S.  Naval  .Aeademy  Computers  and 
• i<duc:atioii  at  tnc-  United  States  .Naval  Aetid'-iiiv  (.Annapolis,  ,\ld.  , U.  S.  Naval 
.Academy,  1073),  p,  .7. 

o 

\V.  II.  .SaPdeford,  "Computer  C'enti'r  Clots  a .Smooth  'Welcome  Aboard' 
at  Annapolis"  College*  iManagemenl,  Novembc"  1072,  p.  35. 


I i{.‘.  14  I ri'!'  I < MI  'll)''  ''tion.  ;i  H;nloi'  n-i'i'i 'I'cs  nu'lii) 

I ti  s t fu<  ' i ()i  1 It.'iiH  luii',  Invs ' f 1'  ')  'lil  III  Mini  c.'i  t'oustl  slid'  unit  pro|<v1ini^ 
into  :i  t'l  .11'  I ' '.V  si'fi  I 1 . iip[)i  t t i."h')  ;is  lu'  i'I'.'hI.s  tin  [ifop'r.imnn'd 
I n h ' r'uc  1 1 on  oy'  on  li.-i.sic  il'i  itn  ii\  iix!  ili  i t rordcs.  Tliis  studs  rufrcl 
ulso  huH  :1  I'upulnli' tOi  m,ii  r it'n  In-  pro|i'i  lion  (lowT  fiyhtV 

S(  )i  li’t  I ; Il'tn  . I d.-^.ill.  I dm  MlioiKil  Advise  f,  Air 

I cf  hni' ;il  I raininr  ( I'nti  r.  N.isnl  \ir  Stntion  Mcinptiis.  Millinuton. 

I I rirn  ' - 1 ' . ■>  Mn  rrh  1 ''  i ,i. 
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sludentri  communicate  witli  the  computer  usinj^  mark-ncmse  forms  and  in  a 
matti'r  c>f  minutes  tlie  studcuU  is  piven  his  next  instmiction.^  At  the  present 
time,  the  system  manages  a workload  of  five- Inindred  students  a week  hut  they 
are  tievelopin^  a capacity  to  manaj^e  one  hundred  or  more  courses  with  ten 
tliousand  studems.  Apfilyiny  this  instructional  teciinolocy,  the  two  courses  that 
were  converted  to  CAll  are  training  students  in  about  half  the  time  it  took  usin^f 
convent ional  instruction. 

San  Diepo  Naval  Service  Sdiool 

In  tb.e  area  of  Navy  enlisted  training,  several  modules  of  CAI  have  been 
develo[)ed  for  teaeliinj.;  electricity  and  electronics  at  liic  Hasic  Klectricitv  and 
Klectronics  School  liy  the  Naval  Pei-sonnel  and  Trainip.fr  Hesearch  Laboratory 
at  San  Dieyo.  Afiain,  the  I MM  1 aOO  System  with  thirty-two  terminals  were 
used.  In  their  final  report,  it  was  concluded  that  tlu'  CAI  students  scored  con- 
sistently hif^her  than  students  {>iveii  conventional  classroom  training'.  Timr> 
c'omparisons  show  tlitit  traininj^  obJectivi’S  were  mei  in  sif^nilicantls'  less  time.  ^ 

During  the  several  years  of  testing,  exiierimcnls  were  conducted  in  such 
areas  as;  student  control;  maximum  vs  minimum  training;  student  data  and 
summaric-s;  paired  s tudent  pm-formance;  and  techniques  of  branching.  As  a 
foliow-on  to  ibe  1 H,M  system,  the  JD.Ad'O  IV'  system  of  the  University  of 
Illinois  is  in  its  third  and  linal  year  of  evaluation  for  j^ossiblo  a)i))l ieations  to 
the  Navy's  training  .situation. 

Q 

With  the  IMasma  tuln^'  terminal  of  the  PLATO  ]\'  System,  a unique 
opportunity  exists  to  determine  whether  information  displays  using  graphics 


1 

Mark  sensing  is  the  process  of  placing  data  tmarking  witli  a (lencil)  on 
a special  form  which  is  subsequently  read  by  a device  to  generate  input  foi'  a 
computer. 

2 

.lohn  D.  h'ord,  Jr.,  Dewey  A.  Slough,  and  Kichard  K.  Hurlock,  Compu- 
ter-Assisted Instruction  In  Navy  Technical  Training  I sing  a Small  Dedicated 
rATmjnilt,- LSysle iiTT~T‘  i iTal  Hi'pb rT,~~ a'T'etTea rtiir  r'l/po'rl'fi J iTl ' 7.1^1  i-epal-ed' I;~ 

the  Naval  I'ersonnel  and  Training  Kesearch  Laboratory,  San  Diego,  California, 
November  1972,  p.  iv. 

3 

The  Digivuc  Plasma  Display  Panel  is  a recent  development  of  Owens- 
Illinois,  Inc.  in  response  to  the  University  of  Illinois  to  provide  a desirable  low'  - 
cost  display  device  w«ith  some  flexibility  for  writing  and  storing  information  at  a 
student  station.  Somewhat  like  a TV  tube,  it  is  a flat,  gas-filled  panel  for  dis- 
play of  characters  and  diagrams  by  electronic  signals.  Jack  Stifle,  A Plasma 
Display  Terminal  (Prbana,  111,;  University  of  Illinois,  March  1971), pp.  2-f)~ 
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and  rcaf  p roji'i  l (.-(i  iinaf'i’  ovi-rlaNS  niirnt  iiislnuU  and  tr'ain  .sUidfnf,.s 

v.ith  low  a['tituiic  and  low  vi'rdal  dacknround  .sc.ort'.s,  ^ 

In  the  ('All  ;;>•■■■  (cm,  developed  rd  Alemplijy,  was  put  into  use  by 

the  school.  An  1 1 ',\!  l-ssten,  7-!ntelli;<eni  Tmnnina!-is  eonniicled  to  Ihe-  Xei-oy 
Sij.nna  !'  in  dmnphi.s  to  pi-o\  ide  the  .''anH;  eoinp'i(-T  manaf^cnnent  !'un.  iion.s  for 
tv.o  .setu'ols  located  tlmusaiKi;:;  of  mile.s  afiart.  J ' roere.s.s  is  under  w.'i^'  to 
deve  lop  pro.  i'ams  to  allow  tin?  ( omputer  to  adjiiinisle'r  llio  cenirses  that  lead  to 
the  1 weiity- IV. o different  ratinp,s  offered  by  the  r.'diool. 

.S-3.A  Airei'cw  Training.! 

■]'1h'  appl  ie;dio!'i  of  moLiern  simulation  technique;;  is  illustr’ated  b\'  the 
in.et  cur:; ional  .s\ste;n  for  the;  Xavy's  lu.-we.st  carrier-hcesed  ant  isuhnau-ira'  war- 
fai  e airm-afi,  the;  .S-3.A.  At  the  present  titne,  the  S-dA  lias  c.ne  of  tlie  most 
hiphly  developf.a!  :md  uUc;erate(J  operational  flight  traiidn;’  ;:\sietns  iti  die  curn  re' 
invi-ntciry.  This  trainitip;  device  is  the  cctre  of  ;m  instructional  systen  v.tdcii  i;‘ 
capable  of  tatndir;  a ctrew,  indiviiiuall^\-  and  collect  i vc  ly,  frotn  self-pac-d  clas.-; 
room  instruction  through  inicgruted,  mission-orient  ed  ci  cw  irainiic;  in 
a .simulauu-.  ^ 

'I'he  lieart  of  Ibis  instructional  rn-ocoss  is  the  instructional  desiitn  wiiic-h 
hepan  as  a syipems  api)i'.'>acli  to  this  requirement  for  crev,  training.  This  w;',.'^ 
followc'd  by  task  analysis  v.hicdi  leads  to  'die  lottical  c]uc;;tion  of  what  is  [(,  I'C 
taupht  and  how.  .A  flowchai-t  inp'  approach  assists  in  tiie  scdircd.ion  of  ‘.!a-  proper 
mc.'lhocl  and  nn.clia  which  fits  flie  .specific  Irainin;;  requirement.  .An  i.dmment 
featur-e  cif  Ifie  system  is  the  idea  of  hierarchical  complexity  of  the  sv.’ojcci 
nudter  and  the  cost  of  the  training  medium.  Kor  example,  [irintml  prev. ramineci 
inst  ruction  cosis  only  pcnnic's  a paf.;e,  Hydip  the  aircraft  for  crev.  irainin;/ 
runs  into  liundreds  of  ciollars  an  hour. 

The;  Ti me-.Sliarcd,  Interact  ivc;,  Computer  Controlled  Informadion 
'I'elcvision  System  (TJCCl  l ),  being  developed  !>y  Airi'Kll  Corijoralion,  is  a 
unique  CAl  system  wliicii  incorporates  in  its  softwa'^c'  most  of  the  instructional 
strategy  elements  of  fhe  instruetional  design.  I'iCCri'  combines  both  c-ompulei- 


1 C.  S.  , Department  of  the  Navy,  Office  of  the  Cliief  of  Naval  Operations, 
"Na vy- ,A KDA  doint  I’LATf)  IV  Tec  hnology  Assc.s.sment  and  IJesearcdi  I'l  ogram, '' 
a letter  tr-oin  ihc'  Clmd  of  Naval  Operations  to  the  Offic'c  of  Nasal  Kesearcdi, 

2i’>  September  l‘.*7  2. 

2 

Interview  with  Commander  Kichard  ,A.  Walker,  S-3A  I’lc-et  Introclucd ion 
Team,  Anti -.Suhinar-ine  Warfare  Wing,  San  Diego  Naval  Air  .Station,  California, 
.3  .June  1P74, 


30 


:iml  tch'\isi(in  U'clituilo^ii's.  liai'li  ■ tudctil  li.-iininal  cmpl(»ys  an  oialinarv 
l(  li'v;.vion  .‘■(■I,  ;m  oil'- the- .‘jlif'l  f k(j\ hoard,  and  a \ id(  o tape  ri'cordef,  'I't:'-  a 
spoi  i;tl  I i‘>  ( ■ i r , 1 hf‘  Mind'  111,  \ ia  a kcv  lioard,  coniinunic  ale;;  \vii!i  the 

rompnter  le.sMon  material  Mtored  on  mainietie  di;;e;-..  When  iramc:;  are  mdecied 
froMi  die  data  hafie,  tliev  are  conver'o.-d  into  a eoinpo:-- i te  •.  ideo  .'■■ienal,  'raas- 
inilt-'d  in  i iine-sl.arerl  sections  o\cr  eoa>:ial  eahle  and  pre.seii'cd  as  ''s-d  i 11.'-:"  on 
the  .Mudenl'.s  telovi.sion  .screen  in  an  indiv  idual  i'/.ed,  1 f-paeed  mode.  1 

.'Mr  C!re\v  'J  raimnr  Miramar 

A eoMi()Mter-manaa:ed  1 1 aininj,'  proio-arn  i.s  in  u.se  at  the  \'aval  .AirSlation 
in  ,\!iramar,  ( alilornia.  to  teach  aviaiion  maintenanec-  to  c re\v  menihers  of 
1 1 ‘1  airi'raCi.  A Uiirroimhs  IJ.'iaOO  rompnter,  loratc-d  in  I .os  .Antirle-y  is 
linked  \ia  land  tine  to  a Aliram.ar  minieomiiuler-.  i la'/.cdt  i ne  3000  termina';^ 
are  u.sed  hy  Hu-  'ulent  lo  r elect  from  a serie.s  of  ie;oon,s  tfoin  tlie  fouifeeti 
eoursf-.'  in  the  prop  ■ m.  - 


Other  (hAl  Devcloprnenl.s 

C'on.e i.'  tent  vith  the  \avy’s  vide- raneinij  in\ estiaation  *or  technique.-  to 
api'lv  inst  ruci  lonal  leehiudo;;  s'  to  tlie  learnine  proee.<;.s,  a dej-ei  i[)tion  o;  .several 
.smaller  proje-rts  will  .i-erve  to  typify  Ihi.--  interest. 

SClIOI-Ai; 

I'.oU,  Iteranek  and  \'e',v,i-,f,n  pi-e  pur.suinp  re.search  vith  a <:\s1eni  named 
SCIIOW.'M;,  v.hirh  i.s  ehar.'icf eid/ed  a.s  a m ixed- ini t i at i ' c dialogue  hrtvc.en  tiio 
student  and  the  rompnter.  I’lii.s  term  indieate.s  a man- c-ompntei'  relationsliip 
in  v.hieh  eitiiei-  parly  ean  lake  the  initirdive,  i.  e.  , a.‘:k  and  aiu'wer  que.-stions 
and  enpape  in  di.seussion.  .Sucdi  a c:oinpuler  laneuage  r-eprcsenis  a hreakthroueii 


1, 

' TJCCrr,  " m I'ldueation,  December 

1973,  pp.  Hi- 20.  ‘ ' “ - - 

2 

Morris  fi.  Middleton,  Clareiici'  .1.  I’apetti,  and  Gone  S.  Alicheli,  Compu- 
ter-Manaeed  In.struetioii  in  NMvy  'I'rainint;,  Orlando,  h'la.  : Naval  Traimntt 

Kquipment  Con'er,  March  1974,  pp.  77-73. 

3 

.Jaime  H.  Garbonell,  .Mixed  Initiative  Man-Computer  Inst riietiunal 
Dj^alc^im^  (Carnbridpfo,  Alass.  ; Dolt,  1 leranek  and  Newrnan,' inc.  ,~3nCia v 
1970)  p,  .0. 


in  .software  (Icvf-lopnK'nt  by  relieving  tlir  in.strMrtor  of  the  ourden  of  pr-^-p;, l in.' 
frai!ie-hy-ir:ime  straioiric.s  and  calls  on  S( ’I  It  il  ,,\ K’  lo  pt  iKo  al  o tlio  inad-riaJ 
to  1)0  pi-osonU.ti  to  the  sludoiil  in  roasonably  luaut-al  '-on\ c rsaUt-nal  ilnylis.h, 

TASK'l'KACII 

Till'  Univi'i'siiy  ot  Soullicrii  ( '.'ilifornia  is  d','\  clcipin^r  lulo)'i;il  s'.’slom 
to  help  trainoos  Icarti  serial  tasks  from  opm  liny  equipment  to  i 1 cet,  ror.i  c 
trouble  sliootin:'.  Named  "J  ASkTrAClI.  diis  ystem  m-ovide.s  the  siialent  v.itt: 
variable  amounts;  of  learnintt  mtil'-rial  be  r . q'le.st.';  it,  to  help  him  orcaniye 
the  niatei-ia1  and  the-  pi'oco.sse.s  which  b ad  'o  I's  master..  ^ 

Shifiboard  Computer  bit  carat  cd  I ust  j-ic  ' i on 

J he  \;ivy  ha.s  recently  c()idractcd  v.i'h  .Sy.stem  i)  \clojmicnt  (torporatir. 
(SDC)  to  desiyu  and  mstall  a shijibotird  inst : ■ i- . ; ona  I manr  rn.-meni  :;\siem,  ']'!  i 
sy.stem-Coinputcr  Integrated  Inst  niction  (Cil)  v.ill  ineorporate  'he  one  ion;-; 
of  on-line  .student  tesliti;',  student  tiro  re.-n--  re'.ortiiuq  a:.;s  oraniciit  of  I raininr' 
re.sourcf.'s  tilmard  .chip,  and  tidmini.str.ai ; e r' t'oriun'.  A mini  - eomuut  er  s\st'  ; 
(the  NONA  1200)  will  be  instcalled  abo.ai’d  tijc  i.i.led  irii,  rile  fri  s .a' e — I .S..S. 

1 )A1  IkGK  11 N’.  Thi.s  application  will  be  niore  a'-.m  da-  l ne.s  ci'"  ('VI  '.,m  ('.'il. 
■^'(*1,  it  will  feature  a multi-media  app.roaeh  ..iiie'i  ira  ln.les  proprnimne.!  instru 
lion,  oudio-(iro,i;o  ammed  m.st  ructiem,  .sound  .and  .■-Tide  sel f- in.sl  ruel  ion,  and 
computer  as.sisted  te.stiiif,'  and  evaluation.  ‘ 

II.  S.  Naval  W'a  r Colic  qe 

At  the  Naval  \\'ar  ftolleffc, tliore  i;;  no  eoneerted  efiorlor  p;ir‘  .of  t!.(' 
curriculum  to  instnud  all  of  tin-  sbidents  ho'v  to  eft'erl  ivlv  ulilme  ttie  com- 
puter. The  inanapiement  department  does,  hov.a-ver,  eonduet  two  i ivc  studies 
wlicrehy  the  students  are  tauffht  trade-ot''  analysis  with  the  .-lid  of  a computer. 
In  sev(  ral  elective  courses,  student.s  may  roue  eompuiational  pro'  lems  bv 
usinpi  a teletype  terminal  for  access  to  a CSA  I'MWAC  i omputer  in  Atbmta  or 
the  C’SC  INl'O.N’i;']'  ti me-shai-in^  sy.stem,  i\lo.-  t re.search  work  by  staff  or 
student  is  done  on  the  latter. 

'J’he  major  computerization  effort  at  the  colleqe  is  tiie  flovelopn'icnt  of 
the  Warfare  Analysi.s  and  Heseareh  .System  (\'..AKS).  Thi.s  naval  warfare 
gaming  sy.stem  will  he  one  of  the  most  .sophisticated  digital  gaming  .■-'imulation 
devices  ever  developed  for  instruction.  U AKS  uses  the  eompiitoi-  power  of 

^Marshall  .1.  l'’arr,  "Computer  Assisted  Instruction  Activities  in  Naval 
Ucscarch"  Computer  and  Automation,  .lanuary  1!)73,  [>,  11. 
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UNI\A(’  with  ail  adfh.-d  half  millic>n  hit  hulk  core  nieniorv.  'J'/ie  svsteiii 

will  have  ovcr  a dozen  leinuinals  for  student  and  fleet  f.ieei.sion  f.fainin;.f  nlav. 

A large  screen  display  will  he  alile  to  illuminate  and  process  lancrnalics 
activity  of  tliree  hundred  platforms  (ships,  planes,  < onunands,  etc,  ) at  anv 
one  time, 

Tlie  college  is  about  at  midway  point  in  making  this  raining  simulation 
device  an  operational  ['aid  of  the  college's  instruetional  progj-am.  Thus,  by 
lt)7h,  this  deliberate  phased  developnient  .sliould  produce  an  edueatioml 
modi  l through  which  naval  officers  can  gain  unique  insights  into  the  complexi- 
ties of  a modern  decision  [me. cess,  under  induced  time  ec'nstraints  and  resource 
limitations. 


( liiipt  I r 1 \ 


Ti.r.  \ .S,  '\i;i  O'  I'l  M'l’S  AM)  i ( ) .il’i  ri:i;  'I  iA'i:  \(  ||  UC')' 


1 ’roi’iic'  'Oil  1 \ i I I’M 


'1  itil  CM  In  tin  M;irin<  Cot'ps  i:.  -A  ti'f 

t 'omrniir'.innt  i.  ? - i .1  < nt  rn-iii'?;  .'■tci.iiol  - t Tv,  ■ ••ityni  i.c  I’.Ani.s,  Califoi-nTi. 

I 'm-  ir,y  [ir  !-nnH<  s in  M’TO,  tin  svr.'' i ;ri  t'r  .■ilurril  l ACj; 

( ’oniputi'r-nri  ■ ni  !■  i IT  'i  ]n.-A  t net  inn  (f '( Jl ’i ) i n .n  tulnilnl  n-niT  c. 

line'..  1'  e rnilio  ''unih.-m'iiTil.s  .•oiur;.-,  lollo  on  C M piint  prn;-i'nn  l,a.-- 

5--iii.-'  liecri  coii.lii,  ! i.-d  V.  'ereiii  ini.r;  Cy\i  rn.'lliod  v.-i.s  deT-rinini  d (n  i.e 
;ie  •demi  1 al  1 y iie!i.  r not  only  ; .-i  ipei  o|  ol'  i n.sirnei  in’i,  la.it  thrn'Ltn  .s  firt-n- 

inp  eonr.se  lennt:i  ann  ine'rpe'nr  rennet  i on  ' , .M  - ) / 2 ii.iUion  eotd  i l.<  rrreri 
o\  eran  ei  j Pt  - \ , f pi  rind.  “ \ dd i^  iona  1 i v,  ii  v.'u.s  fd..’.)  >''n  t'lat  ?!  '•  r e; 
eidisled  in.st  ru(  1 nr.s  eonPi  eiiini  rt  enii\  i ni  ii)!i;il  i r'lpt  euct  ion  eori  . lo  d;.' 

(AM  roi  nial  v.  iih  a o inima'  a.'iioniit,  of  i r:; i ni np,.  ’I'lie  .\av\  lian  re,  , ro'.  '-']  of 
the  i ti.sia  1 1 ;.  T on  fit  ; n (yjerat  if.iinl  ('Al  (t  \]''.  GO  i.  ri'':-.>!-  on  i.'jn.' 

(Ml  a (irm'-slia  r-ine  i \j\  A(!  efi;npuu-r  in  Cv>rona,  California)  .'T  ilie  .-ei.o.i', 
in  early  IfiV:;  .■nd  it  lias  been  runninn  .at  "pi'^d'iH  ion  Imi  !"  lor  o\er  •,  ea  r. 

'1  he  hleiiflinp  of  hands-on  irainirip  riirfTie.)  li..-  tTn  com. viler  is  lAifovn  in  fn  ■ l e 

If'. 


'JTic  'I'ar  t i (■•■il  \','.a  rf.'i  re  1 1 a i y s i andj  ;\ere’rf-  I ' valuat  ion  Sv.n  cm 

'1  lie  laefierd  Wartare  AnalNs'Gs  ; nd  lixereise  l.'valnntion  i-i'/stejn 
( rWAl.S)  is  a tool  for  tin'  efinir.)!  of  taetieal  e:;er  ••ise;;,  ti  e [ire-exerei.ei' 
plaiminp:  eapei  iinenis  to  evaluate  eoinhat  jiy.stc  ins,  and  the  (valuation  r.f 

t.hese  .systeiiia  durinp  anrj  .alter  taeiical  exereises.  TW  AllS  inal'.es  use  u''  a 
dipit.'il  ine.«;'a ne  entry  device^  (ICdl.lJ)  in  the  hands  fif  field  lunpii'es,  lo 
transmit  digitally  <neoded  nn- on  si  .'niricant  I roof)  and  (.nieniv  aelivit\‘ 
via  a portal)le  taetieal  rarlif)  (.A.\/ IT;c-:T'd  to  an  exere.i.se  eont  rol  ceiiier, 
Heef-ivinp  the  niessape  ai  (he  van- mount et'  eor'.iniler  (thf'  A.X-rvK-O  v.hieh  is 
a militarized  revision  of  tin;  l',\l\  AC  IHKi)  seleelrd  information  is  displayed 
on  a eathoderay  tiihe,  and  aniomaied  situation  m.ap  and  tlion  automaticallv 
posts  unit  loeatinn.i  on  a ipiap,  assesses  rasualties,  and  updates  liie  lopusti- 
cal  and  support  situation. 

1 lliil  (inatzip,  ''C-K  |{.\,"  I ,eat iKn-nech,  I’elmuary  1971,  pp.  Ih-lfi. 

2 

1:.S,  , Department  of  the  Navy,  T.  S.  Marine  ('orps,  "Cominiter- Aided 
Instruetion  (CAI)  in  itie  Marine  Corps,''  a talkinii  pape f prefi.an  d for  use  l.'v 
llie  Commandant  of  tlie  Marine  Corps,  \\  ashirufton,  I).  C,  2 Aiml  1973. 

K.  C.  SImmate,  "’I'afl  ie;,l  Kxcrei.se  Si  mulai  ion,  " a paper  pj'esented  lo 
Seminar  \1I-  I'lie-  I s(‘  of  Compiiterizeri  (..iminti  Applieat.ons  m .Militnrv 
ITluealion,  I xdensc  Conifuiter  Institute,  \\  as.nini^ton,  D.C.,  27  Ortolier  1971, 


./  ( 


I 1 ■'>  A M iriiii  ' ik.'  iti(  I 'uipl:inM  nt,il>  ('uui'sc  usmt; 

:i  I \IS(  ()|'l  Hill  ' I ■ I II , I li.i  I :ti  I ( ■(  )tii|  III  1 1 I Iii.'-i  ruii  Kin  II  null  ;il  tlif 

I . S.  M.'ii'ini  ( 'ii  |ir  I ■''i:.iniHiK  :ii  i'lii-  .iii'l  I .Icrt  l unirs  ScIkhi]  . 


^-(  II  i;i  I 
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'A  . ( 


I.  I.'  ir.jil'  , ( \l  I’liii'cl  (lllii'i  r,  ( -1  Si'liiiul, 
I'.'.  I lit  \ n I III  r.'ilin.-,  ( ,ilir(iini.-i,  .>  \|)iil  lt'7  1. 


'Ill''  I’W’.M.'  .sy.stcm  is  opi";>tiopn1  nnd  li.is  suppori 'd  '■xfrci.s<‘s  on  th<;  ■ I 
('onsi  lor  .scvciMi  yi  '-.r.-.  D'.u-'.n;'  its  lirsl  optMTil  i o'lul  ns(j  ;it  C.-uni'  I 'ri;<)!<.l  on, 

( \'d  1 1'oi-nin  a !)n‘<jadr  landing'  '•yiTci  .c  .dcai  ly  i rvc.alcd  tlio  snporiorii.-.  ot' 
TWAIN'S  iirjipai'i'  I to  any  oyis'in^.’  inarr.il  sssUnn  i'or  caiiilrc)!!  iiia  iiiajor 
f'xri-ri.M’s, 

iMorr  rccc’.'.tly  tiir  T\‘.  A!iS  v.as  asi;d  in  .lur.c  of  IDT.'j  to  control  an 
(;ifdit<'<'ii- 1 Iiciisan'i  m;oi  ia,';a;rvc  an>l  r'  anlar  Mariiv  '•  n.Tci.S!.;  in  Sor.tlnTn 
C .alitornin.  Inis  i'.s  niC'.-'t.  c:;l( nsivc  and  succM-rsful  antoinatcd  ['rocf-.ss i ii; 

of  cxcj-cis'-  i)'M  torir.anco  d:,ta  c-v«t  attempted  by  any  service  to  date. 

The  Tactical  Kt:e rcir,c_SinuiI at o'-  and  1 1 valuator 

■Jhc  Tac'ical  Kvffcise  Simulator  an  ! Kvaluator  (riiSi;)  pr'ojci'L  vas 
conceived  of  an  itit'.ud iii  coini  utcr  assist'-d  com!)at  .'  imulation  tor  use  in  con- 
junction with  TV.  MAS.  I)urint>  the  di'Vcdo-pnunU  of  'i  ifsi:  at  tjuantico,  it  i e- 
came  a|>'parcni  that  .sucli  a sy.sltmi  could  very  ca.sily  .'-'-rvc  as  a conijuu <;j- 
assisted  v.ar  taiiu'  for  n acliin;^  laelica!  deeir: lorana kiiif,'  ici  olficcr  crrii’si  ,s 
lau'dn  in  ilic  '.larire  Sclmols.  ."^o  in  IdTl,  ‘d'Oy  bc<fan  dcvclopi n a real-lie  c 
atul  continuous  coniputer  simulation  to  pt  ovidic  Miirinc  Oificcrs  v.Ttli  a '’-ccision- 
inakinr'  arena  vlicr'  in  participant'!  (u[)  to  180  at  a time)  wouM  Ik-  conf'-oi.' --(i 
v.'itli  some  of  the  d\najnic  a.spects  of  a comltat  situation."’  At  tins  time,  the 
next  piia'jc  (if  ’J'l.’SK  de\(dopmci|!  is,  to  he  ;:hillcd  lo  Camp  Pendicion,  Cali'O!'- 
nia,  v.ncrc  the  .'-\;:tcin  v.'ill  !'■  ic.sicd  c)ti  the  T\\  '.i'S  van- mount  <‘d  cemr,'.' • -r. 

Il>  ‘lifj  tiitic  'rihSit  i.s  rnad'  opci-aiional  (197G  time  I'emiK  ),  a '1  W.M  iS '1' ) !S1 
compu'er  v.ill  he  availrdd.e  ai  tjuanticii,  \ irpinia,  aitd  tlic  system  can  '.ic 
hroupjit  ha(  Iv  lo  its  liomc  to  train  Alarinc  officers  at  tiic  sctio(d  and  .Viarirms 
in  any  cast  coast  cxerci.se.'-'. 


1 

Noah  ('.  New,  ’’rxecuti  vc  .Sunima  ry- -TW -M IS  Tl-fSK,"  a nicnio- 
randiim  lor  the  Commandant  of  tlnn  Alai  inc  Corp.s  fr.oni  tlui  Dirc-ctor  of  th  • 
I)ovclopni(jm  Center,  Marine  Corp.s  1 tevedoiMncnt  and  Kducation  Clommand, 
Quanlico,  \'a,  , 30  June  1973. 


2„ 


p.  .h. 


He.servc.s  in  ill'lACU:  DANCCIJ,"  Ala  l ine  s_Cj a t_p , July  1973, 


'ti.S.  , Department  of  the  Navy,  C.S,  Marine  Corps,  "Charter  for 
Tactical  Kxcrcisc.s  Simulator  .and  Kvnluator  (Ti:SK)  Working  Croup,"  a Ictter 
from  the  Conmiandinv  fb.uu.'r  al  Marine  Corps  I )o\  clopment  and  l.'ducation 
Conimand,  (juanlieo,  A'irf^inia,  2a  .May  1971. 


cMu'ipici'  V 


THi';  r.s,  \ii;  ami  roMi’r i KyMxi.xc 

'il'  J^il'  ' 

Ail'  I'offr'  liiloi'i'Sl  in  t!!---  urif  of  crnnp-itors-  in  training  tlai''S  'o  ■ 

Sonii- Aul.onia‘,1!-  f,  I oiM’f!  i im'i  ronini'nl  Sy.-ri-m  (SAfllp^  of  1 Da;i  v/iicn  co'iiin.' f 
!i;if;cfl  on-flu'- |oii  trai.iin,';  v/a.s  instifnlcd  nr.  .•  n i'llf.-pi-nl  pnt'i  of  iho  vv'ifr.' 
dc.si.L’ii.  'I'ln-  ‘iniiiinr'  '"'f  lin'  oia-raior'i  of  "iir-  SAflK  c.'mplovcd  Ino 

of  millions  of  foci  o-'  ii  ai'nfii.-  Kipc  nnd  70  ir,i:i  fil.-i  .vliioli  froal'.d  a 
Kiimik'd  lot'i  ’"or  o-.or  n i.honrnnd  ■•xfrcd.sc.s.  'I  I’.ir:  sv.^;li  ,.i  ropr-c.simli'rl  !■  ; f;r.- 
niiliiary  app) i cnLio.i  of  compi.f  n izod  on- ! ho- j<'!'  ' rainin''  \ ia  .riinnlalior..  A" 
iipilati'd  vi'mo'i  of  Ihi.s  t .'-ninirip  conm-td  i ^-’.rrc-’r.ly  ■ pari  of  .''/.t  ; li's  ranir- 
iip  f-;y,s((.  in- -l!if  !i;ok-l  n lnlo>-rnp‘oi-  Cor.t  rol  (;,l  l(').  A 

1 ’ ropn-am  Inslrndion  (Al’l)  do.s'r'Ufd  :n'C)  lld.s  pcnf  ral  puriio;-;o,  larr*-- 

sralc  military  sv:  tmn  onoral'';;'  in  r<;l-iim  i’d  lf  '.vn.s  fic.-i  na.d  to  d.  '.n 
identify,  atvl,  ii  n 'cessary.  inlerre;>l  inaonrin!,'  ho.otil'.'  airi-raft.  ’J’tio 
inp  of  per.sonnid  lo  r.ponale  idiin  complrx  niar.liinery  v.a.r  roir.ponnd'-d  h\-  (1) 
till.'  rei-pii  reiiien!  to  tilaro  ilie  (.-m  in  roinr'l--  .n'to  loo  ‘lions  and  (A)  ll;e 
scor(dl\  of  •■•■•neri'  need  tearliinp  p'-rsonnr].  i'he  dj.-t  rnei  ion-.i  | 'o';n!'-.'  of 
all-[)'irpoeo  in  l|•■^f'1ic,na)  materiel  (M’[)  I'.a'S  Ido  opcnntional  lit  1C  .•oii.-.iie 
as  Um  leaolnnp  meiliuin  1o  realistically  siniirlrde  -,ir  defense  siUu.'ion:;, 
I'ooord  t!)e  [)e  ,'fo  r ; e am  e ol  oj'errdion.al  [>e  r.joj-incl , niai  inrnisn  i dannen, 
eominanders  v.  iili  uxd.s  lo  t.-waluale  and  inrpro'.  e air  Lleforse  c apabi lii-ies, 

Curren'lv  vidi  llie  Air  Dofen.so  Apid  i eal  i ons , liie  Air  rorco  h.as 
i ni I i a 1 <■(  1 r e,s i .a  ’’i  1 1 in  ( ' .•  > 1 r. pp^  i oa i. i ons  to  l ' , ud i e 1 e . ■ I r i,r i i o I r ( >' a!  1 e - ■; ! cot  i n d , 
merlieal  on.;  no  :ir;,  and  aecouiii  inp;  and  lo  lent  Ii  1!h’  n-re  of  eoiiiiiuter  iiol- 
v/orks  and  on  line  '.rse  of  eonrpuler  based  svstenns. 


SAfili  iri  a eomputer-dri ven  system  for  deleinnininp  the  location, 
course-,  and  speed  of  (•nemy  nirej-aft,  an.-l  of  ealr-alalinp  and  eomr-cllinij  tin- 
course  of  inti  i-e-.pi  ina  nirorrd'l  and  Uieir  di-fensi-.a;  missiles.  It  was 
heralded  as  (he  inatina  of  man  and  niaclnne,  Oiu.  i rUors  provide  the  juc.'prnenl 
for  cleeisioiimakinp  and  the  li',\l  eomputr-r  pives  six  one-millionlhs  of  a 
second  .spe-ed  of  iiiformr.lion,  1 lansov. n \V.  lloldwin,  "SACil'.',  " Me-w  York 
'I'inic.s,  Hi  .laminry  ll'.jtj,  p.  lil, 

2 

Ufral-time  is  a lei-rn  usetl  lo  descrihe  the  calculation  or  processiii'i 
of  data  fast  enoupli  to  permit  the  i-esults  to  influei'ce  llie  related  process 
underv.a> . 
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C'urr'c  nt  Air  I orof  ( 'onii>ul > i-  Sysli  nij;; 

CV)in|)iil  ff- I )i  t I rii-il  Ti  ;i  iiiin.!',  Sy.'-itcm 

The  Air  I'orcc  ;i  | 'pi  i • ( 1 1 ' -f;.' < ill 1<  ;ii'.Mi'f!  ir  joii-.si  i in  i inn  li-.iinin;.; 
;is  il  u.-:cs  the  ( dniput  < ■ r - I )i  ri  't.d  T r;i  i n i n. .1  <■  m (( 'I  I'I'.'-i)  ;i1  lin'  ii.'m 
(inslall:i(  ioni  'I  lie  rni . t rnn,'  oC  many  ihoman'l.-:  of  rompnli  /■-');(  < ■! 

inlormaliim  yricms  in  ih>'  Air  ' ornr  has  i i -.iiltnl  in  Mk  m (■(!  toi  ri,.-  i 
(■t'fe<h'\c  mi  1 Ik  )'l  s ()!' on  - ' !i(;  - j' )1 1 'rainin;'  I hnii.-'ands  ot  pir.oi.n<l  lo  u <■  'ii-,  <• 
syst'  inn.  ('II'IP'  i.->  «'AI  applini  ai  (iii-  opor-  'nia  !•  \'  l at  Via  Va.a-.-.  tli'cia  I'oni 
tin'  Air  I'orci'.  I ipurc  Hi  aln)'.'.  s an  airman  Icari.iny  !io\'.  -’o  pi  rrorm  liir  Jop 
at  hi'  norniai  plan-  orwurk.  i'lu'  sy.-  lnm  n • si.'il.;  ol'  i-.\i  i-u'i'.i  sotn.'.ar'  aii’l 
I'l'o;.  1 a.  mined  in;  ' ruei  iur..]  n .ur -a  ;i  r i i I'lordi-d  on  eomputi  r a v.i.ie'i  are 

tlisi  rilint  ed  Air  I 'nrca'-\‘.  jd<  loi’  ase  on  die  l‘lii,;e  li  1m;-,i  level  eonipn'i  r.' 
(I’mncii'i’lis  iVViOO),  wide!;  jn  imari!\-  snppoin  •!;■■  ham  lim  I mm.ar'etrsei'* 
itiRirm.it  ion  ss^Meni.  Siudeni.-.  riaa  j\e  trainin''  on  line  ihriniali  tin  Aincn  mn;  ] 
area  janaiie  ti  rrninal  V.  in:  ei':ie;  Ini;  wiili  iln  IV-iaPO  i.y-.nin  in  a rcm  pu'i-r- 
direeled  mode.  ( It  l'P  ha  ele'.ct;  ojH-iatiom  I eouimim  v.iiieh  .'upnoit  •|^'.ini!U' 
I't  1 a 1 1 1 to  t lie  t'nne  t ion  il  ana..  < i!'  rina  in  e and  a i ei  irt  1;  ei  ■.  il  >-m'  iin  m i ,■  ■ . 

and  I la na :'i  ineni  ol'  mil  i i a ry  and  i i •,  jl ia n pea  oiine] . .and  eoni;  in i r opi a , ■ ; i oti.- 
u>  ine I udi  I Ol ; 'i  I ; A ,\  ami  ( O I i( ) I , pi  o."  aa  mni inp.  ’I  Id eoin.i  | i ha.-;  pro  \ ■ ; . c> 

save  hoth  motn  and  tinm  ip.  tran'iny  ;>(.  in  or.nel  I'le  ’ea-.e  r,.ta.  t d ; 

some  d i .'dant  i h.o<<l . .Addi i ional j Me  r c ■ j a hipii  '■  ■ ■; i i e ol'  u,-  ' f aee  p' . • : . '. 
('Oi'S  i.;  Jina.  th<  ;iast  ,;ie|'  loi-  the  .Ajr  | oi'ee  in  aeliii  'linp  tin  niai<  mat 

interfai  e on  th.e  io!i.  In  tin-  Il'iid.-,  liie  .\ii  1 on  e will  he  trainin';  p'-opl"  V\ 

C'Al  to  do  Mu  ir  eoniput er-h.i  e d joins  at  sewriiJ  .site.,  on  oaeli  d;' .se  in  tie  \m 
i'oree. 


1, in  roll!  Terminal  .SysHmi 

Since  H'70,  the  M.l.T.  l.incolii  1 .;d)or;ilor>  (hi  rlliplac’e  or.S.-\(;i.)  ha.s 
been  devi,]opiK;  an  automatid  trainin’'  .;\siem  to  supiiori  indiiidual,  si  1 f-piiai-d 
iri.'it niet ion  in.-ide  and  out.>-;i'li'  ihe  rla.-im-oom.  The  system,  no.'.-  rererrei.i  to 
as  the  l.ineoln  I erniin a)  System  (l.TS),  iise.s  mierorielie  to  deliia  r ;uidio  ;md 
I'isinil  inst  ruet  iiiial  mat  'ri;il  and  a small  computer  to  rontrol  interactions  w ith 
the  .student.  It  ha.s  proven  iios.sihle  to  include  hoth  tlu'  dipit;il  inrormalion  and 
titi  audio  cliamu'l  on  the  riche  as  shown  in  I'ipure  17.  A completely  stanii-;ilotie 
(or  distributed),  ijortahle,  ;a  If-conta itu  d model  (I.TS-4)  is  presently  under 
de vclotunent l ipure  H!  slu>ws  the  I,T.S-,'l  whit  h ha.s  been  replacet!  with  tin 
l,TS-liS  (stand  altme). 


Sylvia  P.  Mayer,  "( 'ominit er -l)i  rect ed  'I'l'ca ininp  Systems,  ” paper 
presentetl  at  tlie  Seeotid  Synifiosium  tni  ( 't)Si  Kt'fective  Learning  I.,ea rniiiL; 
Thrtuiph  the  .A [)pl i ca t ion  of  ( 'timinitt  r recliiudopy,  W’ashinplon,  I),  C.  111-22 
I'ehfuary  Hl7d. 

^Alleii  II.  Ilammtind,  "i’ompnter-A:'.si;;.tetl  Instrut  iion;  Many  Kliorts, 
Mixed  r-e.sults,  " Seietiee,  2 .lurie  1P72,  pp.  lOO.a-lOOG. 


1 in.  !■  Ii  .'irniiij^  lniv\  to  iJi  riOi  in  liis  |ol)  usin^  ;i  ri  inoti 

ti  fill  i m;i  1 (I  ri(  |i  II  TM  1 1 ) ;t :i  I'liiir)  i < )ii;i  I |):iii  nl  I In  ( 'ni  n|uii  i r - I ) i r < rt  < d 
I III  1 i:i  11 ,sv  . 1 1 in  (('1)1  S).  Tin  t ( ■ rii  i i iin  I iiiii  rinci  uiililhi  I’linsi  II  I’.nx' 
l.i  I Sv.sli  III  Hill  loiiflis  I ;.'■! .")()()  i(iiii|>ui<' I . 

( il  K('l  : S\lvi;i  K.  \l;i\cr,  I )i  n ci  ion  - iii  lluinnii  Inciors 

I iiyiii''  finy  I'll'  \lilil;if\  Int'oriiKii  ion  .s\nlcins:  A utoinn  1 1 d I'lniiniijj 

^ \ I ' ■ m " , " I ’fo( ■( •(  •( I j n jis  of  t In  I . 1 1 n nscoiii  I i c ■ li I S< ■ ioin  c ninl  I n nj  - 

III!  lini'  A'.'.nrils  Miotiny  (I'lcdrofil,  Alnssn  iluisi-i  l s ; Air  Idrci-  ( 'amliriilsjc 
I ; I S'  :i  fi  ■ Il  I ,;i  tiofn  I o f i I , .'■!  \ o\'(  ■ ii  il  k ■ r I ''701,  [i.  IU7. 


l ij^.  1o.  An  i.  l.s--^  (l.iticnln  I'f, lining  Sy,^n»  iii)  i«  rn  tial,  mihIit 
coniput  I ' r coiiti'iil,  can  select  an  iinat;c  nnd  pnoduci  sound  inm  an\  one 
of  lip  to  7 >0  in  i ( loti  (he  ton  d m it-  . acousd  Idlic  liold<  i 

S(  )l  K.  ('.  I’.ntnian  and  I . I'rick.  I'lic  I in*  oln  I'rainiiu. 



System:  .A  Summary  IPport  (I  i \inaton,  \l  a r.saehii  - < 1 1 Iiiuadn 

I .aboratorv,  d (letoher  1''72),  p.  >. 
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r.cc  iu:c  .’ill  I'  I ii  . 1"  • ilir  in  t'l  ir  rn.i  i ii  III  --  ;uii!io  ;itiil  vir.u.il  dinjiUiys  and 
lii'.’iiii  liin..  Ill  1 li  - .ill  1 ai  ilii-  I Uidi  ril'.  !i  T'lninal,  it  |l(|.■i:;il)j‘^■  to  JnatJ 

1 1 ■ I'ln in;. ! : v.  iili  d’  ii  i ' i ' N ..  .ni;  ;ind  nn  n iinin  i i I ion  anion^  .•-dudcnl;;  for  coni- 
|)Ut  1 I I I I >11 1 . I I ■ 1 I ..  'I  111  • . \ iM  I 1 1 1 iKi-.i,  1 1 -:i ! !i  ri  ; ;i  ca  mil  s;i  I I'i  niic  liuldi  • r 

111, ’ll  .'-.lort  . li,  (i.'Mi  J'.n  lidui  'll'  in,- I riu’l  i'lii  Tliis  will  lx-  rcid-iccd 

with  ni  1C  1 ( il  ii  !ii  i . • lie.  Such  a/i  ,i  pp  ma  c|i  1 1 1 ( ' \ I ;i  \ f dd  s the  c pcn.se  rif  a 

l;i rp.c  Cl  nl  I ' c< m i pul i r ;uid  pc i i j ilu  i ,i  1 . ■ , a wide  - ! i;iud  i otn nuin i c;i t i( ins  s\  i ci : : . 
cn\ j |■''nnll  J cunlr'  l , and  ;i  lacpc  .-.choc!  I'ari.  Tiic  lact  dial  the  sv.sn  in 
)'cc|ui  I I .1  I i;i  I a \ • r \ I i ni  i 1 1 d ;.upp.h  nu  nl  ;i  t ii  'ii  ol  a I r;i  in cd  in.--.l  fuct on  ,-,uf>pc.^l  .s 

its  .sui  t alii  I i t ;.  Ion  on  thc-ioh  t |■.•li^in,^  auil  olh.  n ajipl  ic;i  | ion.-,  out.sidc  the  con- 

t’ciitional  h(.i  I .-cliin.’.l  1,'I'S  ha.-,  hccii  .•aicc'-.ssl'udy  tc.-;tcd  in  tr.-ininp  appli- 
cations, ;uid  i i'll'.',  hcinp  n Sled  iis  ;i  unipiie  intcnactivi  aid  in  a ina  ini  en.inci  • 
numa  }.;ci  nci  i a j ip!  ic:i  t ion. 

The  AiK’.inccd  In  riudioiud  t-iystcin 

l•■(u•  over  I'our  years,  the  .-\ i r l-’orce  h.as  heen  de vdoiiina  die  con''cpi 
of  till'  .AiKaiicid  1n.-,i  rue!  jona  I Sy.-deni  (AlS).  'lids  sy.s(<-m  incorpoi.'ie  mciisj  .. 
for  ini  e le  ;i  J ill !'  the  laic.d.  at!v;nir-cs  in  indi  \ idual  ir.cd  in;-i  ruct  ion,  includin,'- 
iiu’1  riici  ion:- 1 i ei ■Im ■ 'luc,-  and  incdi;i,  inst  rtici  ionaJ  i iniiui pcniciit , and  co.c.p.pci 
hardware  ;iii  I sol'i  w.are  to  -y;!-ipro\e  the  eo.si  i.  i I'eet  i -vi  ne  ss  of  Air  I'oree  ’o'ch- 
nic’il  traininy  iind  iduei'lion.  It  ecxnnilide.s  a protolype,  indi \’idu;d i red,  nad  i 
niedni  tr.’iinine  .-;\sti.  iu  ;ns  well  -i.a  a research  facility  to  ailo'.v  ihc  .p\ -.leiuat ie 
evidu  Uion  of  inno.ations  in  in-d  r\  eiional  lechnoloe'.-.  Several  Irnsie  eonci  pi 
aie  lieine  de.'-dpned  into  .-Al.S.  l-ir.;!,  Ihc  in-t  ruction  is  to  lie  iiuli  vidualir.ed  hy 

pro\  idint',  liie  sttrient  a v.  ide  vaideiy  of  iiisf  ravtiiM'ial  nv.a erials,  im  erm  de\iei-.  , 
•and  tciiehin.i;  nie'diod.-'  which  ;ire  ,no.,i  appi'opri;i1e  fo  Ixidi  the  .-itiident  and  ihe 
le;irninp,  la.-.l;.  The  .e.y.sli  ni  will  ;dr.o  he  aide  to  c-tMisfamly  predivf  the  riadn.;.- 
tion  (kite  li;i.-:"d  on  the  .studeni'.-;  daily  progress  ,-;o  lh;i!  tiie  pi  r.-.onne]  section 
can  assipn  tin-  sludi  nt  direelly  to  the  fi<  Id  upon  p,raduation.  'I'hv  svvuad  v<m\- 
(■(  j)t  en vi rion.-i  the  cdr.ii^ted  role  of  Ihe  li'.ainiii!'  .staff,  e.s])ecialJy  Ihe  insirue- 
loin  lie  i;>  .still  in\ol\ed  with  eoiirse  det’tdopnient  and  n.;d;inLt  deei  lioi.r.,  hut 
ni.any  ol  his  routine  duties  will  he  .automated.  Tliis  will  pi\e  him  more  t'lnu 
to  heeoini  inv('lved  v.'ilfi  the  .-itudeiits  as  iiidi \idua] s,  so  that  their  iudi\iuu:tl 
needs  in  terms  of  both  persomil  and  course  riajuii'cment.'.  can  be  met.  TIk' 
third  conee/)t,  which  i.-;  m (.’cssitated  by  the  ];ii'^e-se:de  impleinc  nt;ition  of 
indi  \ idna  li  zed  inslruelion  ;uid  resources  ut  i I i /.;i  t ion,  is  nuimip'cini  nt  support. 

To  tmmaye  thousand.;  of  .students  who  :ii'e  proyressind  :it  their  own  rate.;,  to 
select  the  media  and  teehni(|ues  nio.-t  ;ip[)ropri;ite  to  e.aeh  sliulinl,  and  to 
efficiently  alIoe;ite  ;ill  resources,  a l;ir^U'-.-;e:.le  eoinp'jier  (Ihe  ('l)C  CVHKi; 
73-74)  will  he  used  to  niariaftc  this  proees.s.-’  ()ne  exainjile  of  it.s  capaliility 


^I’r’edcrii  k C,  I'riid;,  "Tlu'  F.inet.dn  Tinunin.al  .System  (LTS)" 

.loiirrial  for  l!due;it|nmil  Teehiiolory  .Sy -detn.-.,  I'all  IhT'l,  |ii>.  u7-hll. 

r L.  ( ; ro.asell , "'I  he  U.  S.  .Air  I'oree  .Ad'^aneed  Instruetionr.l 
.Svsfetn,  " a [i.afier  pre.seiited  ;it  .Seminar  on  Ih.e  Use  of  Computers  in  .Uilit.ary 
l'.'due;iUon,  .-.potmori  d by  the  1)01)  Computer  Instituli',  Wash,  I).  C.  , Ill-l'l 
SeptemlK  r 11)7.3. 
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is  the  .■■ludftu  <-ha!’ai  li'i'istir  file.  It  .‘.’ill  contain  inro>’nKr.ion  ahcjct  cacli 
slii'Icnl:  hi::  apt  ilu«l(  , interest,  and  l)a.ek”i omul;  ( a(  li  .'-.tn'k-ni' -■  n spuiuu  ; 

a 1 nnniiiU  leeord  ot  his  propicss  throuph  llii-  eouf.*’;  and,  (j(  riodie.'diy  ni- 
forin  llie  student,  iin-truetoi’,  and  admini.':!  ratt)r  oT  ( ae!i  j:tudent'.s  pi  ou  <■  :s. 
'Die  .scope  ot  ,‘MS  i.;  prn ‘ir.’pv'  d in  (i^ure  l‘>.  Thi;:  •':’1(),  7 ir.dlion  i)ccp(  < i ha  ■ 
a pli.’ised  i m j d I ■ niei  1 ia  1 ion  charaete'r,  lor  ex.'iinple  7.a,  (lOO  studeiit  lioui  a:  have 
hei’ti  sa\i'd  by  tlie  seir-l)aee  ir.ode  of  tr.ainin;a  ;i]ready  in  u.^.e  in  i.he  syt.te.-ii. 
Tile  initial  adaptive  niod<  1 (the  first  computer  ajiniicat  ion)  v.  ill  be  o[jer;ilie,na' 
in  Anpiist  lf'7.a.  'I'lie  entire'  system  will  be  up  anil  running  in  ]!‘7(i  with  a eoti- 
traetor  termination  date  of  October  ]fi77. 

Intelligence  'I'raining  at  Lowry 

At  till'  Arnu’d  I'mces  Air  Intelligence  Training  C'enter  at  I.o-.vry 
A I’d),  an  Knvironrni  ntal  dd’aining  .Sv  stem  lias  been  de'.t doju  d ti>  ..simulate  the 
job  of  the  intelligenc-e  analyst  in  tlu'  fii’ld.  Army,  Xavy,  and  Air  I’eri’e 
pei'.'-.onriel  use  lli.M  2dG0  tei’ininals,  on-line,  to  an  ll5d  DCO/40  e<impiuei’  to 
learn  how  to  .'.earih  and  ujidate  iiilelligi  nee  files  in  a ;eal-woi'!d  t>  pe  of 
classified  files. 

About  haji'  of  all  inteJligeiici;  training  is  accomplished  in  ihe  field  at 
the  intelligence  .'.pecialisls'  place  of  work.  .So,  mobile  training  i"ams  go  ouv 
from  the  ('entci'  and  instrui’t  the  analysts  using  the  I ov.’ry  eompuier's  fibs 
sv.stem  wiiieli  has  bc'-n  lotuh'd  on  the  luest  comp'iiter.  In  this  m. inner,  the 
student  is  able  to  n.-  e a reali.'t'ii’  sy;Ttem  v.itl.out  Jcoj);irdi/ing  tluir  highly 
sen.-jiiive  files  until  he  gain.';  profii’ii m y. 

Sup'ply  Training  at  1, ov.’ry 

Like  till  I ntell  igeric’i  ('enter,  the  D-  partnient  of  Logistics  Training 
lias  (k  yc  loped  a .Simulated  .Sup))ly  ('omple'.  at  Lowry  to  train  personiu  1 in  the 
opei-alion  of  the  .-..tandard  luise  supply  system.  Lsiiig  the  basii-  supply  system 
eomi)Uter-  the  1 ,\|\  A(.’  lO.'iO'-  stuilent.'-;  :iie  given  nmm'rous  problems  whit  !i 
I'ause  them  to  interact  v’itli  the  computer  n:-\  the  t\pieal  supply  i-’.yst.'in 
terminal,  h’oiir  different  supply  sjK'eialists  and  supervisor  eour.':e.s  are  run 
on  this  .system. 

C'hanute  Vehicle  Maintenance  'l  iaining 

'I'lii?  Air  Force's  ci’nter  for  special  vehicle  training,  Chanutc 
Technical  Training  Center  has  bei-n  developing  the  PLA'I'O  I\’l  system  as 

^I'L.ATO  (I’l  ogrammed  Logic  for  .Automatic  Teaching  OpiU’ations)  is  a 
computer  basetl  teaching  system  '.vhieh  provides  a means  for  individualir ing 
student  inst  ruet  ioti.  I’L.A  I'O  L with  one  tei-minal,  was  operational  in  It'tlO. 

Ily  late  ltl72,  tlii’  system  had  evolvi'd  to  I’L.ATC)  1 \ with  ever  termm.ils 
in  opeT’ation  at  more  than  lifly  loctitions.  Telephonic  interview  '.vitli  David 
V.  Meller,  Cornputer-Haseil  Lductilion.’il  llesi-areh  Laboratory,  Lniversity 
oflllinoLs,  Lrbtina,  Illinois,  2.')  .August  l!'7.'i. 


^ ■ •«*  I A]  .os 


l'i(4-  IS).  An  ovt  i'V'icw  ot  the  Air  I orcc's  Ailvjiiiccd  Inst I'urt jonal 
System  cufrentiy  untlec  de velo[)mcnt 

SOI  H(  I'.;  Robert  I..  Wilkinson,  Seiciu  e ;nid  It  cbnoloyv  l)i\’ision, 
I)ireetof;ite  of  Dev(dopment  ;ind  Aeciui  s i I ion.  Deportment  of  tlie,  Air  For 
WnsbirH'ton,  28  Mortdi  I!)7I. 
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;i  mctlioiloloiiy  of  iii.st  ruct ion  for  its  maini cnanrc  c'ont'scs.  Startiii;;  in  .a:!/  - 
lft7a,  Studiiii:;  hcnan  usiiuT  t vv(  nl  \ - 1 i vc  !’I,A  TO  t.fminaJs  as  pari  t)f  the 
It  arhiiif;  im  thoiiolo^iy  in  the  Spociai  \Cliicdo  Idpaiianan  ('oursc  . .Adout  foiMv 
of  t!u‘  loursi-'s  iwo  luuuirrcl  contac  t hours  arc  on  the  (■c)ii;puicr'.  Tiio  p'oal  of 
tliis  tost  is  to  ioM'lop  a I ’!  ,.'\T(..)-hasc  d inst ruct ioiial  training  system  hy  tiic 
inid'.Uc.'  c^if  I'.’VG. 


Kccslor  1 dcctronics  Trainiicg 

'I’hc  Kccslci'  Tfclinical  Tiaining  (\'Utcr  is  the  focal  p'oint  for  cdoc- 
tronics  training  in  the  Air'  I'orcc.  ]'\)i‘  a nunit;ci'  c>f  years,  caimrnunicatif^ns- 
elcctronic's  in.slruction  t'oi'  ofl'ic ci  s and  airmen  has  hccui  jcri  sentc  ci  iti  a sc.  lf- 
jcacc'd,  modular  nianncr  using  audio-visual  learning  ccaitin  s.  ^ 

Kecslcr  Tec  hnical  Training  Cctd.er  has  Ijcen  uoi-hing  on  the'  intcs'ratio!i 
of  tlic'  conipu'.ei'  into  the  lea.  ruing  j>rocc‘ss.  I,esso!i  matej'ial  for  llie  (.'onsoli 
d.ati'd  ilasc  I’crsonncd  Offic  eg  and  a ('At  coui'sc'  foi'  tlic-  \\'o)d>i  Wick'  .MiJitai'v 
('c)nimand  ai;d  Ckcnfi’ol  S\'st<  ni  are  ch-velopod  at  l-.ec'sjcr.  liach  c('ut>;c'  is 
reviewed  workl  v.ide,oti-sile,  and  liotii  coui'ses  c nijdo,','  opci'a ticinai  coniputei's 
a.s  th>’  deJi\c  i-y  system.  Addit  ionall\-,  l .ee.'-der  lias  tested  tii<.  Line  oln  'I'rain- 
ing  System  (!,I.S-s)  in  tlieii'  clcctrouics  training  liti.jsion. 

A compul e r-d rj  \-c  ri  I'adai'  apprcaacdi  .'-dmulator  hc'came  ciperat icmil  in 
April  ll'7'i.  1 lii.s  simulatoj'  will  a.nsist  in  tlie  t ra ining  of  owr  JOOO  air  tjau.'ic 

cotif I'ollers  I ;u'h  vear. 

*■'  t 

Slie'ipanl  i'raining 

As  part  of  an  A It  I ’A  pi'ogram,  dozens  of  IM.A'i'O  s>  stems  ai-e  hi  ing 
tested  hy  tlic  sc  in  icc  s.  .!i;st  such  ;i  test  is  tinderway  at  the  I SA  I ' Schoed  of 
llc  alth  ( ii I'e  Seienci  s at  Shep[iai  ci  A I 11,  Tex  is,  A [ii'ohlem- oriciitecl  meciical 
c urriculiun  i.-  being  cievi  loped  to  ti  aeh  slucienls  at  the  ph',-.'  ician  as.-  istant 
lc  \cd.  r-ing  1*1. A TO  l\  tc-rminal.'.  o;i-Jinc’  to  tin-  University  of  Illinois,  L'OO 
liours  of  a i inO  hour  curriculum  have-  b'c-en  proai’aimncd  as  CAl  less. ms  and 
subject  to  validation.  The  {irojeet  is  sihedulc'd  fur  evaluation  in  early  U'7t!. 

Also  at  Stii’ppard  is  another  of  tlie  Air  Uorce's  school  of  applied 
Aei’osjiact'  Sciences.  1 he  ('AI  computer  operations,  I''()K’IHAi\'  jjrogramming, 
and  COHOl.  programming  courses  mentioned  earlier  in  this  si-ctioii  under 
CDTS  were*  cl«  \eloped,  teste  d and  distribute  d to  Titi  Air  l''orce  CDTS  instal- 
lations tis  a scdioc^l  mission. 

Work  is  also  tmderwtiy  at  Slie|)parci  to  link  tin'  Air  \ational  Cluard  and 
Air  l•’orc^•  lU  .servt'  llasc-s  with  the  Itegular  Air  I'orccn  A Hemote  ,lob  Untry 
System  (IMU'I’S)  wide  h fe  atures  a lloiieywedl  11-725  t:omputer  is  lii'ing  tesli.‘d 

^Desinis  .1.  Sullivan,  Udgar  .A.  Smith  and  Konald  II.  b'ilinger,  A 

Survey  of  the  Uriesent  State -of  - 1 he  - A rt  in  1 /.-a  rnittg  fettle  r Operations,  H rooks. 

Air  I'orce  I'.ase-,  ri‘xas:  .Air  Uoi’ee  Human  i’. ■.source's  l.abora'ory.  Ue'hrunrv 
IttT-l,  p.  :12.  . 
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as  the  potential  interface'  for  the  standard  base  If'vel  computer  system 
(the  iiurrouqhs  it?)500>  ami  the  stamlani  supply  com])ulf'r  (the  L'N!\  A(' 
1050).  .Such  a communications  arrtmgemcnt  is  intiiiflcd  to  i)rinf;  the  activi- 
ties and  need.s  of  th.e  Ncitiotial  (luard  and  IJe.servi  unit.s  on  a [)ar  witli  the 
regular  Air  I’orce  operations. 

The  .Air  Force's  .Acade-my  and  Ser\dce  College  .Applications 


U.  S.  Air  Force  Academy 

The  educational  process  at  the  Air  Force  Academy  is  facilitated  by 
the  use  of  computers  in  several  important  ways.  During  th»'  course  ot  a 
semester,  more  than  2,000  cadets  and  approximately  400  faculty  memtters 
make  extensive  use  of  a large-scale  Burrough's  -Ji^^'i'OO  computer  system.  1 

The  .Academy  divides  the  computer  use  into  six  categories:  [)i-oi)h-ni 
solving,  simulation, ' methodology  instruction,  e.xpcrimcntal  contr  ol,  computer 
science  education,  and  tutorial.  Every  graduate  of  the  .Academy  lias  suc- 
cessfully completed  at  least  one  course  in  computer  science.  Cadets  ai'e 
taught  fundamentals  of  problem  solWng  via  computer,  flow  charting,  and 
basic  file  han  iling.  They  design  and  write  moderately  complex  pi'og>-ams  in 
both  a high-level  compiler  language  (ALGOL)  and  a simulated  machine 
language.  They  are  taught  to  use  an  on-line  teletype  terminal  to  acci'S.s 
library  routines  or  conceptualize  their  own  progi-ani.  Their  woi-k  is  norm- 
ally accomplished  using  one  oi  thi'ee  self- servici'  remote  job  entry  card 
reader/line  printer  stations  or  one  of  more  than  sixty  typewritc'r  or  cathode- 
ray  tube  terminals  located  throughout  the  cadet  area,  including  the  dormi- 
tories and  the  library. 

Many  academic  courses  require  extensive  u.se'  of  the  computer  tor 
problem  solving.  .Students  either  write  original  programs  or-  access  utility 
programs  througii  the  use  of  punched  cards  in  order  to  calculate  solutions  to 
problems  m such  diverse  fields  as  astronautical  engineering  and  economics. 

Both  X-Y  plotters  and  cathode -ray  tube  groiihics  display  units  are 
available  for  cadet  and  faculty  use.  "intelligent''  ([irogrammable)  graphics 
terminals,  '.vhich  are  actually  mini-computers  in  themselves,  interface  vvith 
the  Burroughs  B6700  computer  which  is  ('apalile  of  generating  the  complex 
mathematic.-il  functions  to  be  displayed  graphically,  h’otational  three- 
dimensional  display  is  currently  a\~ailable  on  some  graphics  terminals. 


^Monti  [).  C'allcro,  "Computers  in  liducation  at  the  United  States  .Ait- 
Force  Academy,"  pafier  presented  at  Seminar  \ III  - i'lie  Use  of  Comimti-rs 
in  Military  Ihhieation,  Department  of  Defen-se  Comp'itec  In.^titute,  Waslunglon, 
D.  C. , 20  Mar.  h 1072. 
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A CAl-CMI  jiackaL'e  alli')\v.s  in.si ructors  whose  area  of  expei’liso  is 
other  than  computer'  science  to  design  lessons  which  are  presented  on-'ine 
to  students  at  terminals.  The  fiackaye  provides  fern  on-line  lestine  and 
evaluatioii,  and  leatui'e'  several  uniejue  methods  for  opiimi7,int’  instructor- 
student  rrrpport  via  a computer  terminal  rievice. 

Air  I'niversity 

The  Air  Univei'sity  is  an  organizational  stiaicture  th:it  focusc-s  on 
officer  education.^  'I’he  '’niversity  includes  two  scd.ools,  three  institutes, 
and  two  colleges.  With  one  exception,  these  activities  ar-e  located  at 
Maxwell  Ah’H,  -Alabama. 


Scv'cral  differemt  .simulations  are  u.sed  in  each  of  tlie  major  cour.ses. 
Simulations  began  in  It*?  },  when  the  Internat iontil  Kelations  Kxercise  wa.s 
offered  to  students  of  the  Air  War  College  (.AWCh  The  l orce  Posture 
Planning  .Model  is  the  largest  application  for  th.e  .AWC.  .As  part  of  a 
National  .Sec'urity  study,  ;t  inedudes  35  hour.s  of  coirtjniter  .suppor't.  In  'iie 
area  of  student  research,  the  Army  War  College's  Digital  hiternai ional  Data 
Base  and  Hetrieval  System  has  been  ttdapied  I'ov  .AWC  u.se. 

The  .Air  Comm.'tnd  and  Staff  College  students  receive  a tactical 
theater  air  warfare  simulation  and  a systems  analysis  exercise.  .'4im  ila- 
tions,  models,  exercises,  ;tnri  games  of  the  I nivcrsit>  are  executed  on  a 
Honeywell  6060  coniputer  winch  is  located  ;i  short  di.stance  away  at  (hunter 
Air  Force  Station."  .Students  access  this  svstem  through  one  of  fiftv-six 
remote  terminals  (f)ortahle  and  nonportable!  located  in  various  cla.ss rooms. 
Figure  20  shows  a typical  terminal  device  u.sed  for  simulations  conducteii 
at  the  Air  Fniversity. 


The  Air  University  consists  of:  Squadron  Officer  School.  Academic 
Instructor  and  Allied  Officer  School.  .Air  University  Institute  for  Professional 
Development,  .Air  F'orce  Institute  for  Techindogsu,  .Aerospace  .Simlies  Insti- 
tute, Fxtension  Course  Institute.  .Air  Command  ar.d  Staff  College,  and  .Air 
War  College.  Frederic  H.  Westfall.  "An  Air  War  College  Coiiiputer  .Step 
Forward,"  Mr  University  Keview  . .March- Apr il  1074,  p.  72. 

The  Honey v.ell  6060  i.s  the  .standard  Worldwiilc  .\Iilitai'v  Command 
and  Control  Svstem  coinpu’er  (WW.MCCS)  being  installed  in  the  major  ser- 
vice he.tdqiK'rters  throfighont  the  world.  InlerviewVv  ith  Fldon  h',  OldmtMe. 
Director  of  Data  .Auton„i  tion,  .Air  fniversity,  .\taxwell  .\FB,  .Utibamu. 
while  in  Washington.  D.  f',  , 3 April  1074,  ' 


Chapter  VI 


THE  DEPAHTMEXT  OI'  DEh'EN.SE  IXSTITUTIOXS  AXI)  C.’OMPUTEH 

ASSISTED  THAJXTXC 

The  Industrial  Col)e!:c  of  the  Armed  Forces 


The  Industrial  College  of  the  Armed  Forces  (ICAF),  located  at  I'or 
McNair  in  Wasliington,  D.  C.  , is  a tri-service  senior  service  college  witu  a 
mission  of  preparing  selected  senior  officers  and  civilian  officials  for  key 
policymaking  roles  in  the  national  and  international  security  structure.  In 
this  context,  three  simulations  are  conducted  each  year  to  focus  attention 
on  the  dynamic  aspect.^  of  national  security  affairs.  The  earliest  version  ol 
the  Management  Decisionmaking  Exorcise  was  conciucted  at  ICAF  in  lt'61.^ 
This  simulation  deals  with  decisions  concerning  the  maximum  effective  allo- 
cation of  limited  resources  in  a simuhited,  competitive  business  situation. 
The  second  simulation  is  the  International  Relations  Exercise  which  places 
students  in  key  roles  in  one  of  eight  nations  with  conflicting  goals.  Finally, 
the  Defense  Alanagement  .Simulation  calls  for  the  students  to  procure  a 
surface-to-surface  missile  with  specified  time,  Inidgetary  , and  performanca 
constraints. 

These  simulations  are  supported  by  several  comiputer  options.  The 
students  use  teletype  terminals  located  in  the  classrooms  to  interface  with 
the  College's  General  Electric  lO.'j  computer  tsee  Figure  21)  which  serves  as 
a front-end  processor  to  one  of  three  time-share  computers  available  for 
the  simulat ions- - Rome  Air  Development  Center's  Honeywell  (GEl  635  at 
Griffiss  Air  I’orce  Ease,  New  York;  Honeywell's  6060  in  Minneapolis; 
Leasco's  Hewlett  Packard  2000  in  Bethesda.  .Maryland. 

Defense  Svstem.s  Manairement  School 


The  Defense  Systems  Managcnmnl  School  located  at  Fort  Belvoir, 
Virginia  provides  training  for  middle-level  managers  of  the  military  ser- 
vices in  systems  mantig'  tnent.  The  class  is  divided  so  that  five  students 
are  assigned  to  each  of  Uie  twelve  simulation  rooms  to  engage  in  group 
exercises  that  deal  with  materiel  acquisitions.  They  interface  with  the 
General  Services  .Administration's  time-sharing  I'.NIV.AC  110,'i  via  a General 
Electric  Terminal  300  keyboard  terminals.  /Additionally,  TV  monitors  are 
located  in  each  room  for  use  by  the  instructors  to  send  messages  to  the 
students  during  the  exercises. 


William  T.  Minor  "Cominitcr-.A.ssisted  .Sim ulat ion  at  the 
Industrial  College.  " Per.-jpect i yes  in' Defense  M in;u'.ement,  Feliruarv  ll>  i't, 
p.  33. 


I I ^ 1 . 1 rii I II."-. t r Ki  1 ( '( il  1 1 ■ t;i  > i n< 1 1 ii  1 s < n l;;i i_;i  ■ m < 'nm | )ii i < r - . i i ; ■ i ■ 

I II , ( 1 1 : 1 1 1 < )M \i;i  till-  ri  \|()i|i  I Too  |)( ) I' I ;i  I ) 1 1 Iciinjn;il  (.'-hown  :iho\i),  iIk 
(l.'i/'lliii'  L’OODC  'in  tcriiiiiKu.  till'  V\  (■.sh  i n I moil  .ASi:  Modi  I mill  Modi  I 
l):ii;i  IS  I |■,■|ll.''mll  led  to  1 1 nn  -slin  mii)^  i ompiitir  .ss.shiiis  u.-iml',  tin 

< ' ' I I T:i  I I 1 1 ■(■  I in  I-  .Modi  I 1 ():i  0 in  ckL'  round ) .1  s ;i  I'ronl  - < 'iid  p rori  '.sso  r , 

S(  >1  K('l  : (linrli'S  M (rnurord,  \isii.d  ,\  id.s  St  t i i on  , Suppori 

I r\i<  I - lii'nncli,  Induslrinl  ( olli  j.'i-  ol  the  .Xiinod  |■dl■l■^■s,  \X' :i  .-^lii  n l;1  on , 

1 1 . ( ' , Id  I )(  I I n il )(  r 1 ' '7  d . 


50 


The  System  X management  syster:i  operates  as  a series  of 
twenty -nine  cases  spaced  throu^diout  the  course,  t!’acint>  the  acquisition  life 
cycle  of  a weapon  system.  Pi-opram  management  simulation  exercises  are 
processed  iiirougli  tile  scdiool's  Honeywell  (Gil)  105  to  a leased  computer 
system.  This  cost,  negotiation,  and  trade-off  ex[jertise  serves  as  the 
capstone  problems  for  the  tu  enty  week  cour-se.  A 1974  edition  to  the 
curriculum  is  the  Multiple  Incentive  Contract  Analysis  Program  which  corri- 
plements  the  System  X series  by  allowing  the  student  to  analyze  the  impli- 
cations of  alternative  incentive  contract  structure. 


Armed  f orces  Staff  College 

The  Armed  Forces  Staff  College  at  Norfolk,  Virginia, 
brings  together  officei's  from  all  the  military  services  for  a five -month 
course  of  study  in  joint  and  combined  operations  to  include  planning,  opera- 
tions, and  related  as()ects  of  national  and  international  security.  During  the 
course,  three  major  exercises  or  games  are  conducted  which  are  assisted 
by  the  student  use  of  teletyiie  terminals  connected  to  the  college's  Hewlett 
Packard  2000F  minicomputer.  ^ 


A one -day  game  called  Resource  Optimization  Model  exer- 
cise provides  the  students  with  an  opportunity  to  apply  their  newly  acquired 
knowledge  on  the  budgeting  funds  in  the  procurement  of  new  weapons  systems. 
For  a tactical  model,  the  college  also  offers  a Simulation  of  a Nuclear  Strike 
Plan.  The  lai’gcst  simulation  is  the  Joint  (J|)erations  IHanning  M.xercise  which 
causes  the  students  to  develop  time- phased  transportation  and  dejiloym.ent 
plans  for  a theater-size  ope-ation.  In  Figure  22  students  are  shown  making 
input  into  tne  exercise  by  remote  terminals. 


POD  Computer  Institute 


The  Department  of  Defense  Computer  Institute  (DODCI)  was 
established  as  a joint  activity  in  1964.  Since  its  inception,  about  16,000 
senior  and  mid-management  level  officers  and  civilian  executives  have  attended 
regular  resident  courses  at  the  Washington  Navy  Yard  facility.  Additionally, 
over  4,000  students  have  been  taught  on-site  by  DODCI  travel  teams  at  DOD 
organizations  worldwide.  DODCI  presents  both  general  and  technical 
management -oriented  education  in  computers  and  computer-based  informa- 
tion systems.  The  IX^DCI  fiolicy  of  student  immersion  dictates  heavy  expo- 
sure in  a remote  terminal  time -sharing  computer  environment  to  acquire 
an  appreciation  of  software  [irogram  development  and  capabilities.  As  par-t 
of  the  training  environment,  students  get  hands-on  experience  with  computer- 
terminals  and  a Hewlett  Packard  2000  minicomputer-. 
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This  institution  is  unique  in  that  its  highly  qualified  and  experienced 
faculty  is  a balanced  mix  of  officers  representing  all  the  military  services 
plus  civilian  personnel.  See  Figure  23  for  a classroom  application. 


